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Efficient 


S-A Unit Carriers are packed with grease before ship- 
ment. They will run for months without further attention. 
One-third of the friction resistance of the belt is eliminated 
by the ease with which the belt slides over the easy turning 
steel rolls. The ball bearings on which the rolls are mounted 
and the accuracy with which the entire Unit Carrier is con- 
structed reduce power consumption 1 to 30%. ‘These are 
some of the reasons why. S-A Unit Carriers are the most 
efficient carriers for all belt conveyors. For complete data 
write to our Engineering Department. 





Read the “Labor Saver” regularly. 


The “Labor Saver” is an interesting and valuable booklet 
published monthly in the interest of users and prospective 
users of material handling equipment. Read it regularly 
and keep abreast of the latest developments in the field. 
We will gladly put your name on our mailing list—free— 
upon request. 


Stephens-Adamson Mfg. Co. 


Aurora, Illinois 
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Lenine and Washington B. Vanderlip 


HE mystery surrounding Washington B. Vanderlip, 

the reputed mining engineer who stirred London, on 
his passage from Petrograd to New York, by his tri- 
umphant announcement of having negotiated immense 
mining concessions in Siberia, has been somewhat 
cleared up by the reports of interviews with him printed 
in the New York dailies, and by our own exclusive inter- 
view published in our news columns of last week. It 
now becomes fairly easy to valuate Mr. Vanderlip, his 
financial achievements, and his possible political sig- 
nificance. 

First impressions from the cables sent from London 
were that Mr. Vanderlip might be a four-flusher and a 
drawer of the long bow; and that his stories of hob- 
nobbing with Lenine and Trotzky, and their having 
figuratively turned the Soviet government inside out to 
please him, might turn out to be imaginary or a fabri- 
cation. But no such denial comes from Russia. Appar- 
ently all happened exactly as Mr. Vanderlip says it did. 
He was cordially treated, and in a most friendly and 
intimate way, by Lenine and Trotzky; they staged for 
him carefully selected glimpses of Russian conditions, 
and imparted to him the “true” orderly and prosperous 
condition of Russia, and the lamblike and ambitionless 
purposes of the Russian rulers, in order that he might 
take the boat for America and enlighten our ignorance 
in those matters. 

It is a most dramatic episode. We all know Lenine 
and Trotzky, from the time they were “Reds,” the for- 
mer active in various cities of the Continent and the 
latter in New York, till the present. We know their 
madness, their fanaticism, their matchless cleverness, 
their immense ignorance and stupidity, their facility in 
governing by the lash the Russian ex-serfs, and their 
smooth facility in slipping from an impracticable com- 
munistic government to an old-fashioned military autoc- 
racy like that to which their countrymen were accus- 
tomed, without losing their own power. So we have 
been chiefly curious to know about the American actor 
in the drama. The recent revelations show him to be 
sober and serious, a correspondence-school “mining 
engineer,” and a scout of experience for mineral prop- 
erties. He has seen much of the world; yet his record 
and interviews indicate that he is neither clever nor 
brilliant, but, indeed, straightforward, ingenuous, and 
simple minded. 

With all the makeshifts of changing forms of govern- 
ment in Russia, the colossal economic blunders of the 
upstart dictators have reduced that country to an indus- 
trial desert and to absolute want. The loss of all those 
advantages which mark civilization has been unbeliev- 
ably rapid. Russia’s railroads are all but gone; her 
cities half abandoned; her factories mainly closed; her 
industrial production is a mere shadow. Without assist- 
ance and new supplies produced under the “capitalistic” 
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system of other countries Russia cannot expect to long 
withstand a complete collapse, and a relapse into a state 
of anarchy. 

There are two ways for the Jolly Roger pirates to 
obtain the necessary plunder from abroad—by conquest 
or by trade. The former has been successfully prose- 
cuted, and the spoils derived from Trotzky’s many vic- 
torious campaigns have kept his vast army in those 
supplies which Russia can no longer produce. Had the 
Polish campaign finally resulted in the annihilation of 
Poland, as at one time seemed probable, we should have 
heard nothing from Petrograd concerning a resumption 
of trade or concessions to “capitalism.” From Petrograd 
at that time came insolent proclamations of Russia’s 
intention to conquer the world, including America. With 
Poland in Russia’s hands, Germany would have revolted 
from the Allied terms, and Russia could have pushed 
forward on all her frontiers. As it is, she is resting 
very briefly on her arms for a new campaign against 
Poland in the spring, after having disposed of all her 
other armed enemies. 

Meanwhile Russia needs further supplies, military 
and civil: someone must furnish her the sinews of 
existence and war which she has lost the power to 
provide for herself. With France she can do nothing. 
France knows clearly that Russia is a menace as danger- 
ous as Germany was, and is frankly on the defensive. 
But with Russian secret agents and troops invading 
Asia throughout the Continent, expelling the British 
from Baku and threatening Mesopotamia and India, and 
with England’s internal political and industrial troubles, 
Lenine sees an opportunity to force a resumption of 
trade with England, and so replenish his supplies. This 
looks expedient, even necessary, to Lloyd George, but 
he is bargaining hard to make the best terms he can for 
England. He is not going to come into close quarters 
with the “bear that walks like a man” without the 
proper safeguards. 

Negotiations drag. At this time along comes the 
honest Mr. Washington B. Vanderlip, not a brilliant 
financier like the other Vanderlip, but a plain and ordi- 
nary American concession-hound. The astute (yet not 
sufficiently astute) Lenine, considers him attentively, as 
to whether he can use him. Possibly, he thinks, he can. 
The name suggests financial standing and influence. 
Lenine’s political wisdom is Machiavellian; he exists, 
as Abdul Hamid did in Turkey, by studying the jealous- 
ies of other nations and preventing them from working 
together. Americans, he reflects, like the British, the 
French, the Germans, and the rest, are a greedy and 
stupid race: he does not know how much will buy them, 
but they can be bought. Anyhow, it will stampede Lloyd 
George if he thinks that the United States is going to 
beat England to the exploitation of Russia; so he puts 
one of his biggest worms on the hook. He courts the 
simple-minded Mr. Vanderlip, and gives him, not a 
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paltry concession of the ordinary variety, but a monop- 
‘oly of coal, oil, and fisheries for an empire—Eastern 
Siberia and Kamchatka! Only, Mr. Vanderlip, you must 
reopen trade between Soviet Russia and the United 
States, which you can easily do with your Mr. Harding, 
now that Mr. Wilson’s star has set. Explain to Amer- 
icans how much money they can make by trading with 
Russia! And:you, yourself, shall in addition have the 
handling of millions of dollars’ worth of orders from 
Russia for American goods, and in these vast transac- 
tions you can let as much stick to your fingers as you 
think best! 

Small wonder Mr. Washington B. Vanderlip’s imagina- 
tion was inflamed, and his hat band became uncom- 
fortable for his temples. The spectacle (which Mr. 
Vanderlip reports) of Vanderlip in all seriousness re- 
viewing in person a detachment of the Russian army is 
one worthy of being perpetuated in some masterpiece of 
painting. 

So Vanderlip is sent, glorified and expansive, to 
America. He tarries just long enough in London to in- 
form the world of what he has done, as Lenine had 
planned. Lloyd George, he states, telephoned him for 
an interview, but he could not bother, as he had to catch 
his boat. Now that he is in America, it will be an easy 
matter to make the necessary little arrangements with 
Mr. Harding, preparatory to entering in upon his com- 
mercial empire. 

There is just one difficulty, or maybe there are two or 
three troubles, with Mr. Vanderlip’s concession. It is 
big enough, to be sure, and rich enough. No fault to 
find with that. But it is not held at present by Soviet 
Russia nor even by the shadowy Siberian Republic, 
which is vaguely supposed to be independent of Soviet 
Russia: it is dominated by Japan. So the little detail 
comes in that Mr. Harding must take it away from 
Japan. Of course, any intimation to that effect would 
mean a bitter-end war between the United States and 
Japan (and we would not blame her), but that is a 
trifling detail. 

Another detail is that many large and well-conducted 
British mining enterprises in Siberia have been confis- 
cated by the Soviet government, and many of the offi- 
cials held in prison, as hostages; and in this situation 
Lenine turns over the commercial empire, with all 
old concessions wiped out, to the United States. Of 
course, that means not only the necessity of the United 
States twisting the British lion’s tail, but of cutting it 
off; but your friend Mr. Harding would not mind doing 
that to have the United States get $3,000,000,000 worth 
of orders! What would a war, or at least a bitter 
estrangement, between England and America signify, 
if you beat England to trading with our vast and rich 
country, Mr. Vanderlip? And remember, you get the 
concession. 

We are vastly diverted by this really stupendous 
tragedy-farce; but we must give the verdict that Lenine 
is crafty but crude; and that Vanderlip is an uncon- 
scious pawn bedecked by Lenine in the tinsel and hard- 
ware of a potentate. We are relieved to know that Mr. 
Vanderlip is only a correspondence-school mining engi; 
neer, as he apparently is of the correspondence-school 
variety of world-politician; and we suggest to Mr. 
Lenine that he send for Mr. Hoover next time he wants 
to talk concession, if he wants to run up against a real 
mining engineer, whom we will recommend to him for 

an examination and a report. 
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Two Methods of Increasing Our Exports 


HE copper and zinc industries in this country will 

not flourish until the European demand shows con- 
siderable improvement. This will not happen until 
either money is furnished by us, or Europe can ship 
goods to this country to pay for the metal which we 
export. The first solution of the problem has recently 
been*suggested by Mr. Hoover, and he recommends that 
American capital be invested largely and permanently 
in European enterprises, especially in undeveloped fields. 
“If we are going to maintain the productivity of the 
United States,” he told Mr. Harding, “there has got to 
be a readjustment, and we have got to put our excess 
capital into industries abroad. To enter this foreign 
field successfully there must be a defined Government 
policy for the protection of American individuals and 
interests abroad.” 

The alternative, of course, is, as mentioned above, the 
importation of European products, and this might mean 
the closing of American factories if sufficient imports 
arrived to balance entirely the export trade which we 
would like to have. Investment in foreign securities 
would seem to be the logical thing for capitalists in this 
country to do under the circumstances. Still, there is 
bound to be an effort in some business quarters to pre- 
vent the new administration from imposing any tariffs 
so high as to be prohibitive. Some of the firmly in- 
trenched business interests, such as the automobile, cash 
register, and typewriter industries, have a world-wide 
market. They have little to fear from a low tariff, and 
much to gain, for the money which foreign interests ob- 
tain by exporting their products to this country makes 
those foreigners more able to buy the products which we 
export. If the tariff is low enough to allow large im- © 
ports we would be pretty sure, normally, to have a big 
export business also. 

We anticipate some interesting arguments when the 
new Congress comes to the tariff question. Big business 
will certainly not be unqualifiedly in favor of a stone- 
wall tariff, as has been the case to a large extent in 
the past. As Mr. Hoover has pointed out, we could have 
a good export business merely if we would invest enough 
money abroad, but we are not used to doing this, and it 
will take time to educate the investing public. More- 
over, before we would be fully justified in doing this, 
we must have the safeguards which he proposes, and 
these can be provided only by the Government. 





The Divining Rod From Germany 


HE Iron Age, that highly respectable and reliable 

journal of the iron and steel industry, printed in 
its issue of Dec. 9 an article by Herman A. Holz, entitled 
“New Process for Locating Mineral Deposits,” with the 
subheadings “The Divining Rod Made Efficient by a 
German Invention,” “Remarkable Results,” “Prospect- 
ing Revolutionized.” 

Mr. Holz is a maker of instruments of precision, such 
as metallurgical microscopes and the like, in New York. 
Therefore, we read with interest his announcement that 
“practical means have been developed to a high state of 
perfection for definitely locating mineral deposits—solid, 
liquid, and gaseous—in the earth, from above ground; 
for accurately determining the position, depth, width, 
thickness of each deposit, and for differentiating between 
the various materials forming the deposit.” 

Certainly there is nothing further to be wished in 
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these specifications! Mr. Holz further observes that 
“if the apparatus is adjusted for lead, it is actuated only 
by lead; if set for oil, it is acted upon only by oil. The 
apparatus can be adjusted for practically all useful ma- 
terials found in the earth, such as all ores, salts (potash, 
etc.), coal, sulphur, asbestos, oil, natural gas, various 
clays, precious stones, (diamonds, etc.), mineral water, 
spring water, etc.” 

Again, there is nothing lacking in the specifications 
for a complete and reliable finder. Mr. Holz does not 
mention whiskey, hidden treasure, and buried evidence 
of crime, but there is no doubt whatever that this in- 
fallible little scout would nose them out, as capably as do 
the experts in those lines whose letters to us announcing 
their gifts we have from time to time published. In 
these purely American cases the gift was psychical: but 
the German invention is a tangible one, and we infer 
that anybody can use it who has the price to pay for it. 

Mr. Holz states that some of the rays given off from 
mineral deposits are detectable “at a distance of fifty 
miles from the deposit, indicating its presence and gen- 
eral direction already from such a large distance.” The 
writer himself has tested the instrument, and located in 
Germany a large lead-zinc-silver field “right near the 
American occupied territory.” 

Mr. Holz is not at all unconscious of the importance 
of his announcement of this discovery, which seems, ac- 
cording to him, to be well known in Europe, although the 
enlightenment of America as to what was going on 
abroad was delayed till Mr. Holz took the steamer to 
return to New York, bringing us the news from the 
centers of civilization. 

“It is hardly necessary,” he says, “to dwell upon the 
tremendous value of this invention; it is bound to revo- 
lutionize mining methods.” Quite so; but go on, Mr. 
Holz. “It will reduce the speculative element in mining 
and drilling operations to a minimum; it will render 
great help to geologists in valuation reports, in laying 
out extensions to shafts(!), in relocating ore veins 
which have shifted in the earth, and in profitable explor- 
ation of mineral fields consisting of discontinuous ore- 
bodies. It will increase efficiency in mining all around. 
There is no more need of wildcat drilling for oil; the 
indications of the process are accurate to a depth of 
‘7,000 ft.” Yes, indeed: and it will do still more. It 
will revolutionize industry and the history of the world, 
incidentally putting out of business the mining geologist 
and the drill man. 


Mr. Holz offered a similar manuscript to us, but we 
have hesitated to publish it. We come from Missouri, 
not Germany; and though we have great scientific cre- 
dulity, we are skeptical of anything that comes from 
Germany at the present, whether it be marks or divining 
rods. We have learned to look at both sides of a German 
article, bite it, then decline to accept it. We under- 
stand that none of these machines have arrived in the 
country as yet: the way is evidently being paved for 
them, or possibly for the stock of the company that man- 
ufactures them. But if the inventor has one of these 
machines, he would be mad to sell it or divulge the 
‘secret, for his is the situation of the man who can turn 
base metal into gold. He has only to guard his secret, 
and go around gathering unto himself the vast mineral 
wealth of the globe. The offering for sale of a machine 
or “rod,” or the offer of stock in the enterprise, will 
demonstrate the statements of Mr. Holz as at least ex- 
-aggerated, and probably absolutely unfounded. 


Mr. Holz has one chance in ten million, perhaps, of 
making good, but there is a sickening probability that 
he has joined the ever present army of dreamers that 
cannot produce. 








Position of Domestic Silver Producers 


HE present price situation in silver is a subject of 

serious concern to the domestic silver producer, even 
though he is temporarily in a protected position through 
the operation of the Pittman Act. Just what the policy 
of the domestic producer should be under present con- 
ditions could be determined with more or less accuracy 
were the trend of the world silver market known. Are 
present prices going to continue for several years or 
not? Is the present low price due to sympathetic reac- 
tion downward following the sagging in prices of copper, 
lead, and zinc? Undoubtedly to some extent, we would 
say with reference to the second question; but the first 
question is dependent upon conditions so far in the 
future as to defy anything more than speculation. 

For the immediate future, C. W. Handy, at the last 
meeting of the New York section of the A. I. M. E., said 
that there was not any great strength to the silver 
market. Without much doubt silver prices will move in 
accordance with supply and demand. Before the war 
period and for a number of years silver prices were low. 
It should therefore be reasonable to expect that with an 
approximate return to normal economic conditions silver 
would be in much the same position as prevailed before 
the war. There would, however, be this difference: 
The several years of curtailed copper production will 
result in a definite decrease in the supply of silver pro- 
duced from the treatment of certain copper ores. There 
will also be less silver produced from the reduction in 
the quantity of silver-lead ores. New producers of 
silver are not numerous. Mexico at present is curtailing 
the operation of silver mines, owing to the existing low 
price of silver. It would therefore appear certain that 
the supply of silver this year and next would be less than 
formerly. Future prices, other things being equal, 
should be higher than those prevailing before the war. 
We are inclined to be cheerful about the resumption of 
the world’s industry after the prevailing deflation has 
run its course. We feel that industry will be accelerated 
and commodity prices will advance from the ebb prices 
which are undoubtedly upon us at this time and for 
probably some time in the future. 

Viewing the position of the domestic silver producer 
more in detail, it appears to us that somewhat lower 
supply costs and increased efficiency of operations are 
in course and will become more pronounced as time goes 
on. The per-ounce cost of silver production should show 
a steady decline with a constancy in grade of ore and 
size of orebody. Looked at in another way, a greater 
tonnage of low-grade ore should become available for 
mining. It is a well-recognized principle in mining that 
the rate of production should be kept at a maximum in 
order to reduce unit costs to a minimum. Needless to 
say, a minimum unit cost would mean a maximum return 
on the basis of the fixed price now existing. It would 
therefore appear to us that domestic silver producers 
other than those who are producing silver as a by- 
product of some other metal should attain a production 
rate that would insure this minimum cost of production 
as speedily as possible. There should also be persistent 
effort to secure the maximum operating and administra- 
tive efficiency. 
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paltry concession of the ordinary variety, but a monop- 
‘oly of coal, oil, and fisheries for an empire—Eastern 
Siberia and Kamchatka! Only, Mr. Vanderlip, you must 
reopen trade between Soviet Russia and the United 
States, which you can easily do with your Mr. Harding, 
now that Mr. Wilson’s star has set. Explain to Amer- 
icans how much money they can make by trading with 
Russia! And: you, yourself, shall in addition have the 
handling of millions of dollars’ worth of orders from 
Russia for American goods, and in these vast transac- 
tions you can let as much stick to your fingers as you 
think best! 

Small wonder Mr. Washington B. Vanderlip’s imagina- 
tion was inflamed, and his hat band became uncom- 
fortable for his temples. The spectacle (which Mr. 
Vanderlip reports) of Vanderlip in all seriousness re- 
viewing in person a detachment of the Russian army is 
one worthy of being perpetuated in some masterpiece of 
painting. 

So Vanderlip is sent, glorified and expansive, to 
America. He tarries just long enough in London to in- 
form the world of what he has done, as Lenine had 
planned. Lloyd George, he states, telephoned him for 
an interview, but he could not bother, as he had to catch 
his boat. Now that he is in America, it will be an easy 
matter to make the necessary little arrangements with 
Mr. Harding, preparatory to entering in upon his com- 
mercial empire. 

There is just one difficulty, or maybe there are two or 
three troubles, with Mr. Vanderlip’s concession. It is 
big enough, to be sure, and rich enough. No fault to 
find with that. But it is not held at present by Soviet 
Russia nor even by the shadowy Siberian Republic, 
which is vaguely supposed to be independent of Soviet 
Russia: it is dominated by Japan. So the little detail 
comes in that Mr. Harding must take it away from 
Japan. Of course, any intimation to that effect would 
mean a bitter-end war between the United States and 
Japan (and we would not blame her), but that is a 
trifling detail. 

Another detail is that many large and well-conducted 
British mining enterprises in Siberia have been confis- 
cated by the Soviet government, and many of the offi- 
cials held in prison, as hostages; and in this situation 
Lenine turns over the commercial empire, with all 
old concessions wiped out, to the United States. Of 
course, that means not only the necessity of the United 
States twisting the British lion’s tail, but of cutting it 
off; but your friend Mr. Harding would not mind doing 
that to have the United States get $3,000,000,000 worth 
of orders! What would a war, or at least a bitter 
estrangement, between England and America signify, 
if you beat England to trading with our vast and rich 
country, Mr. Vanderlip? And remember, you get the 
concession. 

We are vastly diverted by this really stupendous 
tragedy-farce; but we must give the verdict that Lenine 
is crafty but crude; and that Vanderlip is an uncon- 
scious pawn bedecked by Lenine in the tinsel and hard- 
ware of a potentate. We are relieved to know that Mr. 
Vanderlip is only a correspondence-school mining engi; 
neer, as he apparently is of the correspondence-school 
variety of world-politician; and we suggest to Mr. 
Lenine that he send for Mr. Hoover next time he wants 
to talk concession, if he wants to run up against a real 
mining engineer, whom we will recommend to him for 
an examination and a report. 
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Two Methods of Increasing Our Exports 


HE copper and zinc industries in this country will 

not flourish until the European demand shows con- 
siderable improvement. This will not happen until 
either money is furnished by us, or Europe can ship 
goods to this country to pay for the metal which we 
export. The first solution of the problem has recently 
been*suggested by Mr. Hoover, and he recommends that 
American capital be invested largely and permanently 
in European enterprises, especially in undeveloped fields. 
“If we are going to maintain the productivity of the 
United States,” he told Mr. Harding, “there has got to 
be a readjustment, and we have got to put our excess 
capital into industries abroad. To enter this foreign 
field successfully there must be a defined Government 
policy for the protection of American individuals and 
interests abroad.” 

The alternative, of course, is, as mentioned above, the 
importation of European products, and this might mean 
the closing of American factories if sufficient imports 
arrived to balance entirely the export trade which we 
would like to have. Investment in foreign securities 
would seem to be the logical thing for capitalists in this 
country to do under the circumstances. Still, there is 
bound to be an effort in some business quarters to pre- 
vent the new administration from imposing any tariffs 
so high as to be prohibitive. Some of the firmly in- 
trenched business interests, such as the automobile, cash 
register, and typewriter industries, have a world-wide 
market. They have little to fear from a low tariff, and 
much to gain, for the money which foreign interests ob- 
tain by exporting their products to this country makes 
those foreigners more able to buy the products which we 
export. If the tariff is low enough to allow large im- © 
ports we would be pretty sure, normally, to have a big 
export business also. 

We anticipate some interesting arguments when the. 
new Congress comes to the tariff question. Big business 
will certainly not be unqualifiedly in favor of a stone- 
wall tariff, as has been the case to a large extent in 
the past. As Mr. Hoover has pointed out, we could have 
a good export business merely if we would invest enough 
money abroad, but we are not used to doing this, and it 
will take time to educate the investing public. More- 
over, before we would be fully justified in doing this, 
we must have the safeguards which he proposes, and 
these can be provided only by the Government. 





The Divining Rod From Germany 


HE Iron Age, that highly respectable and reliable 

journal of the iron and steel industry, printed in 
its issue of Dec. 9 an article by Herman A. Holz, entitled 
“New Process for Locating Mineral Deposits,” with the 
subheadings “The Divining Rod Made Efficient by a 
German Invention,” “Remarkable Results,” “Prospect- 
ing Revolutionized.” 

Mr. Holz is a maker of instruments of precision, such 
as metallurgical microscopes and the like, in New York. 
Therefore, we read with interest his announcement that 
“practical means have been developed to a high state of 
perfection for definitely locating mineral deposits—solid, 
liquid, and gaseous—in the earth, from above ground; 
for accurately determining the position, depth, width, 
thickness of each deposit, and for differentiating between 
the various materials forming the deposit.” 

Certainly there is nothing further to be wished in 
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these specifications! Mr. Holz further observes that 
“if the apparatus is adjusted for lead, it is actuated only 
by lead; if set for oil, it is acted upon only by oil. The 
apparatus can be adjusted for practically all useful ma- 
terials found in the earth, such as all ores, salts (potash, 
etc.), coal, sulphur, asbestos, oil, natural gas, various 
clays, precious stones, (diamonds, etc.), mineral water, 
spring water, etc.” 

Again, there is nothing lacking in the specifications 
for a complete and reliable finder. Mr. Holz does not 
mention whiskey, hidden treasure, and buried evidence 
of crime, but there is no doubt whatever that this in- 
fallible little scout would nose them out, as capably as do 
the experts in those lines whose letters to us announcing 
their gifts we have from time to time published. In 
these purely American cases the gift was psychical: but 
the German invention is a tangible one, and we infer 
that anybody can use it who has the price to pay for it. 

Mr. Holz states that some of the rays given off from 
mineral deposits are detectable “at a distance of fifty 
miles from the deposit, indicating its presence and gen- 
eral direction already from such a large distance.” The 
writer himself has tested the instrument, and located in 
Germany a large lead-zinc-silver field “right near the 
American occupied territory.” 

Mr. Holz is not at all unconscious of the importance 
of his announcement of this discovery, which seems, ac- 
cording to him, to be well known in Europe, although the 
enlightenment of America as to what was going on 
abroad was delayed till Mr. Holz took the steamer to 
return to New York, bringing us the news from the 
centers of civilization. 

“It is hardly necessary,” he says, “to dwell upon the 
tremendous value of this invention; it is bound to revo- 
Jutionize mining methods.” Quite so; but go on, Mr. 
Holz. “It will reduce the speculative element in mining 
and drilling operations to a minimum; it will render 
great help to geologists in valuation reports, in laying 
out extensions to shafts(!), in relocating ore veins 
which have shifted in the earth, and in profitable explor- 
ation of mineral fields consisting of discontinuous ore- 
bodies. It will increase efficiency in mining all around. 
There is no more need of wildcat drilling for oil; the 
indications of the process are accurate to a depth of 
‘7,000 ft.” Yes, indeed: and it will do still more. It 
will revolutionize industry and the history of the world, 
incidentally putting out of business the mining geologist 
and the drill man. 

Mr. Holz offered a similar manuscript to us, but we 
have hesitated to publish it. We come from Missouri, 
not Germany; and though we have great scientific cre- 
dulity, we are skeptical of anything that comes from 
Germany at the present, whether it be marks or divining 
rods. We have learned to look at both sides of a German 
article, bite it, then decline to accept it. We under- 
stand that none of these machines have arrived in the 
country as yet: the way is evidently being paved for 
them, or possibly for the stock of the company that man- 
ufactures them. But if the inventor has one of these 
machines, he would be mad to sell it or divulge the 
‘secret, for his is the situation of the man who can turn 
base metal into gold. He has only to guard his secret, 
and go around gathering unto himself the vast mineral 
_wealth of the globe. The offering for sale of a machine 
or “rod,” or the offer of stock in the enterprise, will 
demonstrate the statements of Mr. Holz as at least ex- 
-aggerated, and probably absolutely unfounded. 
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Mr. Holz has one chance in ten million, perhaps, of 
making good, but there is a sickening probability that 
he has joined the ever present army of dreamers that 
cannot produce. 








Position of Domestic Silver Producers 


HE present price situation in silver is a subject of 

serious concern to the domestic silver producer, even 
though he is temporarily in a protected position through 
the operation of the Pittman Act. Just what the policy 
of the domestic producer should be under present con- 
ditions could be determined with more or less accuracy 
were the trend of the world silver market known. Are 
present prices going to continue for several years or 
not? Is the present low price due to sympathetic reac- 
tion downward following the sagging in prices of copper, 
lead, and zinc? Undoubtedly to some extent, we would 
say with reference to the second question; but the first 
question is dependent upon conditions so far in the 
future as to defy anything more than speculation. 

For the immediate future, C. W. Handy, at the last 
meeting of the New York section of the A. I. M. E., said 
that there was not any great strength to the silver 
market. Without much doubt silver prices will move in 
accordance with supply and demand. Before the war 
period and for a number of years silver prices were low. 
It should therefore be reasonable to expect that with an 
approximate return to normal economic conditions silver 
would be in much the same position as prevailed before 
the war. There would, however, be this difference: 
The several years of curtailed copper production will 
result in a definite decrease in the supply of silver pro- 
duced from the treatment of certain copper ores. There 
will also be less silver produced from the reduction in 
the quantity of silver-lead ores. New producers of 
silver are not numerous. Mexico at present is curtailing 
the operation of silver mines, owing to the existing low 
price of silver. It would therefore appear certain that 
the supply of silver this year and next would be less than 
formerly. Future prices, other things being equal, 
should be higher than those prevailing before the war. 
We are inclined to be cheerful about the resumption of 
the world’s industry after the prevailing deflation has 
run its course. We feel that industry will be accelerated 
and commodity prices will advance from the ebb prices 
which are undoubtedly upon us at this time and for 
probably some time in the future. 

Viewing the position of the domestic silver producer 
more in detail, it appears to us that somewhat lower 
supply costs and increased efficiency of operations are 
in course and will become more pronounced as time goes 
on. The per-ounce cost of silver production should show 
a steady decline with a constancy in grade of ore and 
size of orebody. Looked at in another way, a greater 
tonnage of low-grade ore should become available for 
mining. It is a well-recognized principle in mining that 
the rate of production should be kept at a maximum in 
order to reduce unit costs to a minimum. Needless to 
say, a minimum unit cost would mean a maximum return 
on the basis of the fixed price now existing. It would 
therefore appear to us that domestic silver producers 
other than those who are producing silver as a by- 
product of some other metal should attain a production 
rate that would insure this minimum cost of production 
as speedily as possible. There should also be persistent 
effort to secure the maximum operating and administra- 
tive efficiency. 
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WHAT OTHERS THINK 





The Causes of Gold-Mining Depression 


In the Dec. 4 issue of Engineering and Mining Jour- 
nal, referring to the Gold Conference, you write: 

“Many of the speakers recited the decay of gold 
mining in various districts without analyz- 
ing how far this decay was due to the exhaustion of ore 
reserves by mining.” 

This is correct, but is it to the point? 

Excepting in special cases, it is not possible to 
ascertain how far lessened production is due to exhaus- 
tion of reserves. But such exhaustion of reserves, when 
it is uniformly apparent throughout an entire state 
which includes many districts in which conditions are 
radically dissimilar, is itself due, largely if not entirely, 
to depreciation in value of product. I have elsewhere 
shown conclusively that when mines are faced by in- 
creasing costs the management is compelled to try to 
keep expenses below receipts by lessened outlay in de- 
velopment, direct and indirect, which inevitably tends to 
exhaust the mine. It can stave off the evil day for a 
few years, but it is done at the expense of the ultimate 
yield. Moreover, the same conditions which eliminate 
the profit and reduce the life of an operating mine dis- 
courage prospecting and exploration in search of new 
orebodies, so that none are found to take the place of 
those which are exhausted. 

It may be true, in a state whose production comes 
from relatively few mines, and where the output has 
fluctuated greatly, that reduced output is due to the 
exhaustion of ore reserves. But in the case of a state 
like Colorado, where the gold production for the ten 
years ending in 1916 was so nearly uniform, and where 
the number of mines and districts contributing to the 
total is so great, it is fair to assume that the falling off 
in production was not due to exhaustion of the reserves 
excepting in so far as such exhaustion was itself caused 
by the reduced value of the product. 

Nor do I think you are justified in saying: 

“That any call was ever made that influenced the 
policy of gold producers in the least is not true,” or that 
reference to such an influence is necessarily “bunk” or 
“unconscious hypocrisy.” Let me quote the actual words 
of the Secretary of the Treasury in 1918: 

“At no time has this country so much required the 
largest possible production of gold as at present. Next 
to food and ammunition, gold is one of the most needed 
war essentials. The man or the community 
that maintains or increases its production of gold in the 
face of difficulties and discouragement is performing a 
patriotic service which deserves recognition no less than 
the more obvious but not less useful services that are 
more in the public eye.” : 

I think the Journal forgets. Perhaps gold producers 
did not take these words quite literally; and perhaps no 
man or organization deliberately faced ruin in producing 
gold solely for patriotic motives. No doubt other rea- 
sons, such as unwillingness to see their organizations 
scattered and their properties damaged by abandonment, 
influenced them to an equal or even to a greater degree. 


But to say that gold producers (equally with producers 

of chrome, manganese, or other “war minerals’) were 

not influenced “in the least” by such authoritative ap- 

peals to their patriotism is to make a statement which 

itself, to my knowledge, is more than the truth, and is 

hardly worthy of the Journal. GEORGE E. COLLINS. 
Denver, Col. 


In Opposition to the McFadden Bill 


The McFadden Bill, as I understand it, is intended to 
impose a tax, or excise, on such gold as may be used 
in the arts; and, from the money so raised, a bonus of 
50c. per pennyweight of gold produced is to be paid to 
the miners or producers of that metal. Of course, any 
sums so collected from the makers of jewelry and other 
commercial consumers of the metal would be paid back 
to such makers by the purchasers of such manufactures 
of gold. It is my firm belief that a bill of that sort 
would be a form of class legislation, and, therefore, it 
would be harmful. 

Both gold and silver are commodities, as well as are 
copper, iron, wheat, wool, cotton, and other commercial 
products. And if a bonus is paid to the producers of 
either of them, the producers of all the other commodi- 
ties may rightfully demand similar bonuses for their 
products; all of which means taxation beyond the ability 
of the public to pay. This, in itself, should be suffi- 
cient to justify the condemnation of any such legislation 
as is proposed in the McFadden Bill. 

Again, a special committee, consisting of Messrs. 
Albert Strauss, Edwin F. Gay, Raymond T. Baker 
(Director of the Mint), Emmet D. Boyle (Governor of 
Nevada, and, at first, an ardent supporter of the bonus 
proposition), and Pope Yeatman, was appointed by 
ex-Secretary McAdoo on Nov. 2, 1918, “to investigate the 
present conditions in the gold-mining industry and 
study the problem carefully and thoroughly with the 
view of definitely ascertaining all the difficulties con- 
fronting gold production and submitting suggestions of 
sane and sound methods of relief.” Surely the commit- 
tee’s instructions were sufficiently comprehensive. 

This committee’s report is dated Feb. 11, 1919, and 
it seems unnecessary to quote from it any more than 
the two sentences following: 

(a.) “Under these circumstances there is, in our 
opinion, no special need for artificial stimulation of gold 
production; and 

(b.) “It is therefore the judgment of this committee 
that no steps should be taken by the Government to 
stimulate or promote the production of gold.” 

As is noted above, Governor Boyle at first was an 
ardent advocate of bonus legislation in some. form; 
consequently, he must have had the error of his ways 
pointed out to him very convincingly before he signed 
the report of the special committee. 

And now comes the recent meeting of the American 
Mining Congress, at Denver. One of those present at 


the National Gold Conference of the American Mining 
Congress is reported to have proposed the following 
(threatening?) resolution: 
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“Resolved, That the directors of the American Mining 
Congress immediately take such measures as may be 
necessary, in the event of the failure of passage through 
the forthcoming short session of Congress of the 
McFadden Bill, to organize the gold producers of the 
United States and’ Alaska for the following purposes: 

“A. To deposit the gold produced by them in the 
mint and to demand coined gold in exchange therefor.” 

It doesn’t seem necessary to quote any more of the 
proposed resolution because his first “purpose,” “A,” 
seems to indicate that he was ignorant of the fact that 
what he proposed is simply free coinage of gold, ana 
free coinage of gold is in existence now in these Unitea 
States and has been for many years! 

However, it is greatly to be regretted that persons 
like the foregoing “proposer” do not take the trouble 
to study the subject sufficiently to inform themselves: 
correctly regarding present conditions, before advocat- 
ing measures for relief. 

There are sOme persons now living who recall the 
great controversies regarding free silver and bimetal- 
lism of nearly a generation ago. As measured in gold, 
the commercial value of silver had fallen considerably, 
and the producers of the latter metal sent up a howl so 
loud and far-reaching that, compared with it, the present 
cry of the gold producers is but as a plaintive bleat! 
Many kinds of artificial stimulation were proposed, and 
two or three of them, which seemed sound and feasible 
to the free-silverites, were tried by the Government, 
but without success. The’ reason they failed in their 
object was because such acts of Congress were not in 
conformity with Nature’s laws. 

Let me quote from one who wrote about free silver 
and bimetallism in those days, December, 1891: 

“Silver, in 1874, fell to $1.27 an ounce. In 1875, to 
$1.24 an ounce. In 1876, to $1.15. Then, and not until 
then, began to be heard the cry of the “Conspiracy of 
1873.’ ” [It might be said in explanation that the free- 
silverites and the bimetallists claimed that silver had 
been demonetized secretly by a Congressional clique; 
and they termed the act “The Crime of ’73.”] “Silver 
has been struck down, but not by the bill of 1873, nor 
by any bill concocted by man. The hand which struck 
down silver is the hand which will strike all of us down 
in time, the hand which nothing can withstand, the 
irresistible hand of Nature. Silver has been struck 
down by one of the natural forces, by the great law of 
demand and supply.” 

And yet the writer of the lines just quoted professed 
to be a bimetallist! But he could have been a bimetal- 
list only because he failed to understand, to realize, how 
absolutely impossible it is, because of the natural forces 
to which he referred, to so regulate the world’s output 
of both gold and silver that they will always be produced 
in exactly the same relative quantities, and, at the same 
time, to maintain the demand for them in precisely the 
same relative proportions. 

It seems almost unnecessary to add that the late war 
prevented so very much production and caused such an 
immense quantity of destruction that the world’s busi- 
ness is still greatly demoralized. Gradually, however, 
it is reshaping itself, and, when it becomes more nearly 
normal and deflation will have been brought about, gold 
will come into its own. 

To find ample proof of the fact that the exchange 
value or purchasing power of gold is enhancing, one has 





*Why does he segregate Alaska from the United States? 


only to note in the daily press the fall in prices of com- 
modities and sundry investment securities, as well as 
the opposition by labor organizations to wage reductions. 

But the law of supply and demand is reasserting 
itself, and unless another great calamity again brings 
about unnatural conditions, causing the world once more 
to resort to artificial methods for carrying on its trade, 
gold will sooner or later resume its normal functioning 
with reference to general exchange. 

New York City. W. DEL. BENEDICT. 


When Is a Lode Net a Lode ? 


In your editorial comment on the Bingham decision, 
in the Nov. 13 issue, you ridicule the contention of the 
Utah Consolidated Mining Co. that either or both of the 
limestone beds carrying the ores in dispute are broad 
lodes. I doubt very much if your correspondent 
furnished you a copy of Judge Johnson’s decision, or you 
would have noted that at least one of the beds, the 
Highland Boy-Jordan limestone, has been, to a certain 
extent, judicially designated a lode. In the Lawson case, 
the Supreme Court of the United States declared the 
entire thickness of the Jordan limestone to be a lode. 
Judge Johnson, in the Leadville case, finds that the 
Jordan and Highland Boy limestones are “part of the 
same bed,” meaning along the strike, “probably mineral- 
ized from the same source,” and that, up to a certain 
dike, the Highland Boy limestone constitutes a lode. 

The real issue in the Leadville case became whether or 
not the lode extended as far west as the Leadville 
country, in which area the ore occurs in the same lime- 
stone bed. Mr. H. V. Winchell, in his testimony for the 
Utah Consolidated, based his definition of a lode, to 
which you take exception, upon the long-established 
precedent that any area is to be legally judged to be 
mineral in character if the miner will expend his time 
and energy in prospecting it in the expectation of find- 
ing ore therein. And you will note that Mr. Winchell 
has limited this in his definition, to an “experienced 
miner, or prospector of judgment.” 

If the Highland Boy-Jordan limestone, 250 ft. thick, 
is a lode from “underlying quartzite to overlying quartz- 
ite,” the thickness of the Yampa limestone, 280 ft., would 
not, of itself, bar the limestone from coming under the 
same classification. A. E. ROBINSON. 

Tooele, Utah. 


Should Claim Assessments Be Postponed ? 


If there is anything you can do to prevent the passage 
of the bill to suspend the annual assessment work on 
mining claims I wish you would do it. I was employed 
by a copper company until the first of the month. Yes- 
terday I met an acquaintance on the street, and I said, 
“Have you done your assessment work yet?” Said he, 
“No, I cannot get men to do it; miners are so scarce.” 
So I said, “I will go to work for you, and I will get you 
all the men you need.” “Well,” said he, “I will wait. I 
think they will pass a bill so we won’t have to do the 
annual work, and then I can go to California on that 
money and spend the winter there.” 

Now, this is just what has killed mining and pros- 
pecting. The claim hogs hold the country and won’t 
develop and won’t let any one else have the ground. The 
country is full of unemployed miners. Kindly do the 
best you can to save the mining and prospecting game. 

WESTERN MINER. 
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Moving Pictures in the Mining Industry 


The article, “Moving Pictures in the Mining In- 
dustry,” which appeared in Engineering and Mining 
Journal of Dec. 4, is very timely. It could be broad- 
ened to include what the infernal Germans did in 
promoting sales of mining and electrical machinery 
before the war. I have seen beautiful films of the 
Krupps plant, with plentiful pictures of “modern min- 
ing machinery” which would not compare with the 
products of any Colorado foundry for strength and 
practicability. The films were supplied gratis to the 
moving-picture man. If it is remembered that in San- 
tiago, Chile, practically every man of financial im- 
portance is a shareholder and director in a tin mine, 
the possibilities of this film propaganda will be appre- 
ciated. No films were available from the Colorado Iron 
Works, Chalmers & Williams, Hardinge or Allis-Chal- 
mers, and the latter alone made twenty times as 
much mining machinery as Krupp, and it was four times 
as good. Even Humbolt, in Germany, sent out films. 

Of course Siemens-Shuckert had frequent new films; 
and the General Electric and Westinghouse, both of 
which make reasonably good and fairly large quantities 
of electrical machinery, were noticeable by their 
absence. 

Recently I have sent out a number of moving-picture 
machines to mines situated away from towns. The 
equipment with spares costs about $600. . It seems like 
a stiff price to pay for entertaining such rough-necks as 
miners and mining engineers, but let us examine the 
matter in a little detail. 

One of the mines is a day’s journey from the railroad. 
It employs 2,000 men, mainly Bolivians, with a sprinklng 
of Chileans and a score or more Europeans. As there 
are no theatres, churches, or ball games, the majority 
pass evenings and holidays in the usual pastimes of 
mining camps—wine, women, and noise. Of course they 
should all be taking correspondence courses in order to 
become mining engineers, but they do not. Even booze 
and women get monotonous (especially the same women), 
and this accounts for much of the exasperating labor 
turnover. * 

In such a camp, a moving-picture machine is a big 
asset for the company. An admission is charged, which 
more than pays expenses of operative and film rent, and 
the hall is packed every night. The show closes early, 
so the men will get plenty of sleep and be on the job in 
the morning, and this is far better than allowing them 
to fall into the hands of designing saloon keepers, 
gamblers, and beautiful (?) women. It has proved 
possible, as a result of providing amusement for odd 
moments during the day and evening, to persuade the 
laborers to save part of their wages and even to invest 
it in shares of the company. 

I know of one company which has such a machine. 
The company is planning a large new mill for tin con- 
centration which will cost about £100,000. If I were a 
manufacturer of concentration tables, I certainly would 
send that company a film of my wonderful tables in 
operation. The miners might not get much from the 


film, but the manager, the mill foremen, and the shift 
men would immediately feel acquainted with my table. 
The enterprising salesman of the enterprising man- 
ager of the enterprising company making a certain 
shovel once had the nerve to bring two shovels to my 
office and test them before my eyes on my own nice 
Wilton rugs. I must not tell you the name of the shovel, 
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because advertisements are not allowed in these columns, 
but you all know the color of the edge of the shovels. 

Well, the test consisted of using two different makes 
of shovels alternately as axes, chopping each other on 
the edges. The result was a revelation of steel quality. 
Whenever I see two shovels near each other now, I want 
to chop them together. Once, in France, this salesman’s 
detachment was digging a trench in frantic haste when 
it occurred to him to investigate the quality of the 
shovels in his neighborhood. The development of the 
idea made a fine story, which the captain tells to this 
day. If this test and the two other tests invented by 
this same manager were filmed and loaned to the mining 
companies, the market not only for their shovels but for 
all shovels would be greatly increased. 

Not long ago, a film was made showing underground 
and surface coal-handling equipment for the special edu- 
cation of French engineers, in the hope that their 
increased knowledge would assist them in choosing the 
best mining equipment. They got the education, but the 
resulting business barely paid for the picture. This was 
not the fault of the pictures, the idea, or the French- 
men, but the blame lies with the Germans, who have 
deceived the poor French nation into thinking that they 
(the Germans) will repair all the damage done in the 
coal fields, at German expense with French machinery. 

No machine films better than a pneumatic drill. A 
few feet of film cut out here and there, but judiciously, 
turns an ordinary drill into a wonder and gains for it a 
rapturous round of applause from the miners. 

Smoke precipitations would make a spectacular film 
and would be of interest to smelters everywhere, but the 
smoke people are so very very scientific and so very very 
uncommercial that the suggestion simply wastes paper. 

Hoisting, track, and standing rope is hard to sell 
because so many rope makers make good rope. A film 
showing a modern rope walk would surely gain friends 
and business and would differentiate one manufacturer 
from all the others. 

The Holt company is going to have a fine opportunity 
this winter to film about fifty of its tractors which the 
City of New York has purchased to push snow. 

All such films should make the circuit of all the min- 
ing towns of the world. A little patient investigation 
on the part of the Engineering and Mining Journal 
would provide a list of every mining-town picture 
machine. The Journal’s subscribers would be glad to 
send the addresses, and these could be supplied to your 
advertisers as a Christmas present without annoying 
your advertising department. MARK R. LAMB. 

New York City. 


About 120 Grams of Radium Produced 


Since Mme. Curie discovered radium, in 1898, the 
total amount of radium that has been produced is about 
120 grams, and supplies are steadily increasing, accord- 
ing to the Journal of the Rontgen Society. The total 
output of the Standard Chemical Co. (Pittsburgh 
Pa.) up to 1920 is reported to be 50 grams of radium 
element, and although its present output is only 18 
grams per year, the company is said to be preparing to 
produce 50 grams of radium element yearly, should the 
demand justify it. Since 1913 three new radium fac- © 
tories have been started in America and several in 
France, where an average of 18 grams of radium per 
annum was produced during the war. 
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THE COPPER QUEEN SMELTER OF THE PHELPS DODGE CORPORATION, DOUGLAS, ARIZ. 


The Power of Copper 


By GRAHAM JOHN MITCHELL 
Written for Engineering and Mining Journal 


to derive his conception of the value of copper 

mainly from the stock-market reports, the metal 
itself as a commodity meaning little to him. Then, with 
the coming of the war, he learned to think of copper 
in its use as a great destructive mineral, through lack 
of which Germany was greatly handicapped in her mili- 
tary campaign, whereas the United States had enor- 
mous supplies and large producing mines which could 
continually replenish her supply. But now, in the days 
of reconstruction, he must readjust his point of view 
and think of copper not in the light of its destructive 
‘uses but in its decidedly constructive significance. Prac- 
tically all of the communities where it is mined have 
been established by the copper industry. Few of them 
would be in existence were it not for the mines around 
which they have been built. 

Take, for example, the copper centers of Arizona, 
the state which leads in the production of this mineral. 
In 1919, Arizona produced 536,515,368 lb. of copper, 
which was 40.9 per cent of the total output in the entire 
United States for that year. If one were to attempt to 
picture the present mining centers of Arizona before 
the mines were discovered, the result would resemble 
the many familiar paintings of “The Arid Southwest” 
which adorn nearly all art museums. There would be 
a rattler devouring a jack rabbit, with a gila monster 
looking enviously on, and cacti and sage brush with 
stretches of desert waste would complete the picture. 
How different is the present-day panorama, with its 
modern cities and thriving communities built because 
of the copper mines! 

‘No better single illustration of the effect of the cop- 
per industry in developing a district can be found than 
the city of Ajo, in southern Arizona. Eight years ago 
what is now a model town was a sand and sage-brush 


A FEW YEARS AGO the average citizen was likely 


covered flat, dotted here and there with occasional 
miners’ cabins. Copper was mined at Ajo as early as 
1854 by the Arizona Mining & Trading Co., which, how- 
ever, could work merely the high-grade ore, as only 
such ore could stand the cost of transportation to the 
nearest point for shipment. After all the high-grade 
had been extracted, the mines were closed down, and 
as short a ‘time ago as 1912 the old site of Ajo was 
practically deserted. To reach it one was forced to drive 
over a long, hot fifty-mile stretch of desert, the town of 
Gila being the nearest rail station. 

An almost unbelievable transformation has been 
wrought during the last few years. Today a branch 
railroad runs directly to the town, and the visitor alights 
at a beautiful modern station. Ajo is a “company 
town” in the broadest sense of the word. It is laid out 
not merely to exploit the mines but on the theory that 
ideal working conditions and attractive surroundings 
do much to draw the highest type of workmen and to 
promote a spirit of harmony and satisfaction among 
them. 

The general type of architecture of the company build- 
ings is Spanish mission. There is a central park or 
plaza, with the stores and public buildings grouped 
around it. Farther back are the homes of the employees, 
and beyond are the “hills of copper,” where steam 
shovels load the ore into cars which transport it to the 
extraction plant. Modern mining and metallurgical 
methods, backed by executive and engineering ability, 
have developed a system whereby the low-grade ore 
could be worked profitably, and, as a result, Ajo, one 
of the most unique copper-producing plants in the 
world, was built and a new and thriving community 
added to Arizona. The town and the New Cornelia Cop- 
per Co.’s mines stand as a tribute to the foresight and 
ability of Col. John C. Greenway, who was largely re- 
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sponsible for adding this new unit to the copper indus- 
try of the state. 

A traveler over the El Paso & Southwestern R.R. from 
Chicago to California could pass through the diminutive 
station of Osburn, and, unless informed, would never 
suspect that eight miles north, nestled in the bottom of 
Mule Canyon, is the picturesque city of Bisbee, known 
throughout mining circles as one of the famous camps in 
the country. With it will always be associated the name 
of the late Dr. James Douglas, through whose efforts 
the Copper Queen Consolidated Mining Co. was de- 
veloped. In later years this company became a part of 
the larger Phelps Dodge Corporation, which has taken 
a prominent part in Arizona’s progress, under the 
leadership of Walter Douglas. 

Millions of dollars are invested in Bisbee by Phelps 
Dodge and its sister producers, the Calumet & Arizona 
Mining Co. and the Denn-Shattuck Mining Co. These 
organizations have made possible a modern city in the 
heart of an otherwise desolate region. The El Paso & 
Southwestern R.R., from E] Paso to Tucson, would never 
have been built were it not for the need of an outlet for 
the products of these mines. This road, which is sur- 
passed by none from a standpoint of railroad construc- 
tion, forms the present westernmost link in what will 
some day be a through rail system between Chicago and 
southern California. 

A short distance east of Bisbee is Douglas, known in 
the southwest as the “Smelter City,” chosen as the loca- 
tion of both the Copper Queen and Calumet & Arizona 
smelters, and it is around that branch of the copper 
industry that the city has grown. North to Miami are 


the Inspiration Consolidated and Miami properties, two 





A VIEW OF MIAMI, ARIZ. 


large low-grade copper mines. In this section of the 
state are also Ray Consolidated, at Ray, and the mines 
at Globe, both leading copper producers. 

To the east of the Miami district are the Clifton- 
Morenci mines. Farther north at Jerome are the United 
Verde and United Verde Extension, the former having 
been developed by ex-Senator W. A. Clark and associates 
and the latter largely due to the efforts of James Doug- 
las. These mines have, like those at Bisbee and Ajo, 
been the keystone in the growth of their respective 
communities. 

The part copper has played in the development of 
Arizona has its parallel in various other states, such as 
Michigan, Montana, with its rich mines at Butte, and 
Utah, where are situated the famous Bingham Canyon 
deposits. 

There is a thrill of romance about copper mining 


districts—the tales of early prospectors, of their suc- 
cesses and failures, and the final locating of the “pay- 
streak,” the early boom days, and the mushroom growth 
of the camps. But always, with the history of each one 
of them, has been associated the name of some man 
with brains and vision, who, realizing the great sig- 
nificance of copper as a national resource, has builded 
both thoroughly and scientifically, not for the present 
alone, but with an eye to the future. 

And so the story of copper is not that of the gold rush 
to Alaska, not the spectacular dash to be the first on 
the ground, but an even, steady growth, backed always 
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by a capable organization working with perseverance to 
build up a permanent industry. 

The importance of copper has hardly yet been realized. 
Its possibilities are so great that they can scarcely be 
listed in so brief a presentation. Probably its most 
important work will be in connection with the increasing 
use of electrical power. No other agent has been found 
which can approach it as a suitable conductor of elec- 
tricity, the motive power which will move the world 
during coming generations. 

Because of the vital necessity of copper in world 
industry, the present depression in the copper industry 
can, at the most, be only temporary, and, after the period 
of readjustment, it is safe to predict that the demand 
for copper will be greater than ever before. 


Bahia as a Mineral and Precious 
Stone Producer 


Bahia, Brazil, is an important South American trade 
center, and is situated in a region rich in minerals and 
oil-shale deposits which have not as yet been developed. 
Diamonds and carbonados, monazite sand, manganese, 


‘and chrome ore are some of the minerals exploited and 


exported. Bahia is the only region in the world where 
the carbonados (“black” diamond) are found. They are 
harder than white diamonds, are used in diamond drills, 
and are worth almost as much as those of the finest 
white variety. 

Exports of minerals to the United States in 1918 and 
1919, according to Consul Thomas H. Bevan, follow: 











1918 ———1919 
Quantity glValue Quantity Value 
ee | re 13,200 $709,224 1,000 $56,719 
Manganese (tons)...............- 53,053 2,409,546 7,330 297,176 
ee EPI TEe 738 9,232 375 2,026 
Carbonados (carats).............. 10,752 475,505 10,859 530,170 
Rough diamonds ‘carats)......... 10,366 318,525 10,684 471,181 
Industrial diamonds (Carats)... 62. cts vec ccecss 126 3 853 
TOmrmeeaes O06! ORTREE nic kc) aie oie cde ees 133,475 8,599 
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A Mining Engineer in Honduras 


Impressions cf a Brief Visit—Country’s Wealth, If Any, Not Readily Apparent—Transportation 
Facilities Poor and Population Scanty—Custcms ot Inhabitants Primitive 
—Native Dairy Hygiene Offers Hope of Progress 


By PAuL T. BRUHL 
Written for Engineering and Mining Journal 


ASSENGERS between New Orleans and Puerto 
Pre are conveyed by steamers operated under 

the Honduran flag by the Cuyamel Fruit Co. 
Shortly before the tug which was to convey us up- 
stream from the landing to the fuel-oil station arrived 
on the scene, a tanker, in avoiding a ferry, crashed into 
the steamer moored at a wharf just ahead of us. Con- 
siderable damage resulted. 

Early Sunday morning we got under way, but an 
hour later engine trouble developed, which caused a 
short delay. The stretch of the Mississippi between 
New Orleans and the sea is 110 miles long and from 
three-quarters to one mile wide. The water was 
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unusually high, and in some places, indeed, it seemed 
as if only a few buckets more would cause the river to 
inundate the adjoining lands. It is a curious sight to 
see houses along the levee standing below the river 
level so that one can look in at the upper windows. 

The scenery is rather monotonous—vast flat fields or 
wide expanses of tangled undergrowth. Vessels ahead, 
following the sinuous course of the stream, present the 
optical illusion of seeming to be at a higher elevation. 

At the lower pilot station, situated eighteen miles 
from the mouth, a change of pilots is made. At this 
point the channel narrows down to about 300 yards. 
A few miles out at sea one crosses a clean-cut line 
of demarkation between the muddy river water and 
the soiled green of the Gulf. 

Early on Tuesday morning the first land was sighted. 
It-was the Island of Contoy, off the low-lying mainland 
of Yucatan. On the evening of the following day we 
made Puerto Cortes, where after a perfunctory medical 





and customs examination we went to a hotel. The town 
partially encircles the bay and consists of bungalows 
on either side of the railroad track. The vegetation 
is tropical. The ground, marshy in places, is rendered 
beautiful at dusk by swarms of fireflies. The south 
side of the bay is bordered by fairly high well-wooded 
hills. The entrance to the hotel is given over to a bar, 
the sight of which to the newcomer from the United 
States is, as it were, a lifting of the veil which shrouds 
the past. 

In the patio the chickens and turkeys lead their 
precarious lives, and their early morning bickerings 
make an alarm clock unnecessary—at first, at any rate. 
I left Puerto Cortes in 
the Ferrocarril Nacional 
de Honduras, a line 
which I understand has 
been taken over by the 
fruit company. The 
track is not in the best 
condition at present, as 
the roadbed consists of 
tamped earth. It is said 
that formerly the pas- 
sengers were obliged to 
wear spurs so as to 
secure a good grip under 
the seat when the train 
was in motion. 

The boiler is wood 

fired. The engine made 
curious spasmodic spurts 
as if the engineer real- 
ized at intervals that he 
was not running on time 
and wished to remedy 
the situation. 
: We passed at first 
through banana plantations and by heavily wooded hills, 
but further along the vegetation became less dense and 
the foreground was dominated by the stately and beau- 
tiful native palm. 

At San Pedro Sula, a thriving town of about 4,000 
inhabitants, I changed trains for Potrerillos, the end of 
the line, thirty-five kilometers further on. Potrerillos 
is a typical village with a few whitewashed houses, 
either thatched or covered with home-made tiles; a 
place of no interest whatsoever to the passer by, and 
noticeable chiefly for the want of any distinguishing 
feature. 


AL-FRESCO ACCOMMODATIONS 


Owing to a late start, due to the failure of the mozo 
to put in an appearance at daybreak, I stopped for 
the night at Rio Blanco, about twelve miles away, and 
obtained hospitality at the ferryman’s very modest 
habitation. The yard was in full possession of an 
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intimate group of children, goats, monkeys, poultry, 
and pigs. I passed the night in a hammock slung 
out-of-doors, and the mosquitoes saw to it that my rest 
was brolzen and fitful. I rose at daybreak and paddled 
a canoe downstream in an endeavor to whet an appetite 
for the inevitable beans and tortillas. The river, which 
was in fact no wider than a brook, was overhung by 
trees, through the leafy branches of which the sunlight 
struggled with difficulty. It was too sombre to be 





THE COW SPECIAL 


entirely enjoyable, and I was glad to return to the 
breakfast that was now in course of preparation. 
The kitchen stove was made of stone and clay, and 
as there was no chimney the smoke curled lazily to 
the roof, where, caught in little eddies, it was hurried 
into the outer air through the many crevices in the 
thatch. The beds were of the simplest design—one- 
inch poles laid lengthwise on crosspieces, with a mat 
inadequately serving the purpose of a mattress. Along- 
side the bed was a hammock cradle just a few inches 
above the floor. One could not help feeling sorry for 
the baby, exposed as it was to the inquisitive nose of 


every wandering pig. 


I got away at 6 o’clock and traveled along a fairly 
good road, occasionally rocky, that made a gradual 
ascent to the small town of Santa Cruz. The hills at 
first appear to be a jumble of peaks, but gradually 
they straighten themselves out into some semblance of 
order, and one can trace out the various ranges. Some 


good cattle can be seen along the wayside, but owing: 


to the dry season they seemed to be suffering from 
lack of nourishment. 

After lunch I rode a further twenty miles over some 
very rough ground to the resting place for the day. 
In the early night a thunderstorm awakened the 
echoes of the surrounding hills and obliged me to sleep 
en famille with my hosts. One is, of course, in com- 
plete privacy when the light is turned off, but as there 
was no light at all, not even a splinter of pine or a 
guttering candle, the privacy one enjoyed might even be 
said to have exceeded 100 per cent! 


HONDURAN LEAGUE A VARIABLE QUANTITY 


The next day I reached Cuevas, distant about thirty- 
two miles. Here I may remark upon the elasticity of 
the Honduran league. The Irishman, we know, rejoiced 
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that he was at least keeping up with the place. In 
Honduras at times one’s objective actually seems to get 
away from one. It is a little discouraging to ride for 
an hour on a none-too-attractive mule only to find that 
the next village has increased its lead by a league or 
two. In Chile, the traveler on asking the distance to 
his destination is told “Dos horas mas,” or “Tres horas 
mas.” In Bolivia, the Indian usually replies “Quien 
sabe.” Both forms are preferable to the Honduran 
“legua,”’ which is too much subject to purely local in- 
terpretation. 

Some of these leguas unraveled their uncertain length 
through woods redolent with the scent of pine. The 
country, although still sparsely inhabited, appeared to 
have more frequent patches under cultivation with 
sugarcane and corn. There was, however, no organized 
work, and as the people cannot raise with certainty 
more than suffices for their personal needs, their exist- 
ence must be one in which ready money plays but an 
inconspicuous part. 

Cuevas, a village, is the proud possessor of a church, 
a whitewashed structure with an impossible pair of 
plaster angels reclining over the main entrance. Cows 
are used for “snaking’’ logs. There is a brotherhood 
existing between the men who snake logs. My Spanish 
is not fluent, but I am positive that the sentiments 
that the man was endeavoring to express were identical 
with those held by the man I met last summer in the 
pine woods of Georgia. 


Dr. DARLINGTON’S INFLUENCE FAR FROM HOME 


In the evening I saw a woman sit down to milk a 
cow. She was about to begin without any of the 
preparations considered necessary by the Board of 
Health, but at the last moment, her soul nudged, per- 
haps, by the spirit of some hygienic ancestor, she 
wiped the udders—with the tuft at the end of the 
animal’s tail! She did not do it furtively but with an 
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earnest deliberation. Yet we say that half a loaf is 
better than no bread. 

The next day, an eight-hour ride along a trail that 
clung to the rocky edge of precipices or followed the 
grassy banks of a stream brought me to the town of 
Comayagua, which years ago enjoyed the distinction of 
being the capital. It is not a large town nor a busy 
one, and the inhabitants spend, I think, a few moments 
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of each day in wondering why the seat of government 
was removed to Tegucigalpa. There are two large 
churches belonging to different ecclesiastical orders. 
The cathedral fronting the plaza is inclosed by a fence 
made out of the barrels of old Spanish muskets. The 
high altar within is prettily, if a little garishly, 
decorated. At the other church there used to be a 
valuable Murillo. Its genuineness was unfortunately 
recognized by some unprincipled collector. 


WAYSIDE CROSSES FREQUENT 


I left Comayagua by automobile at 1 o’clock the fol- 
lowing afternoon, and followed the valley till we came 
to the range that had to be crossed. The road winds 
up the mountain side through pine woods where the 
air is cool and invigorating. All the bridges, a few 
of them of stone, were in good condition and well cared 
for. One could not but be impressed by the number 
of crosses, each marking the resting place of the party 
of the second part in some wayside difference of 
opinion. I am informed, however, that every cross 
does not necessarily indicate a violent end—some of 
the departed may have met death as the result of a 
perfectly legitimate illness. However, that may be, 
I think that the custom of erecting these crosses creates 
an erroneous opinion in the minds of foreigners as to 
the degree of culture of the natives. A similar custom 
adopted in some other towns I know would cause a 
radical change in the scenery. 

The men in Honduras go about armed either with a 
revolver or with a machete. I cannot see the need for 
so lavish a display of artillery, but I am told it is 
advisable, inasmuch as it discourages the acquisitive 
tendencies of a certain class. The high cost of marriage 
fees causes the marriage ceremony to be dispensed with 
in many instances, so that mutual consent is regarded 
as an adequate substitute for the blessing of the Church. 

From what I have seen of Honduras it is not as yet 
in fact a rich country, whatever its potentialities may 
be. The great lack of transport facilities and the 
paucity of numbers of the inhabitants are two obstacles 
in the way of financial progress. I am indebted for 
the photographs to Mr. S. Weld. 


Numerous Mineral Deposits in the Malaga 
District, Spain 


The western district of Malaga, Spain, contains the 
Serrania de Ronda mining field, in which nearly all 
kinds of mineral deposits may be found, such as lead, 
copper, zinc, antimony, nickel, gold, and platinum, 
according to Commerce Reports. During the last four 
years the Spanish government did not permit pros- 
pecting, and concessions could not be obtained. Only 
lately has this district been opened to prospectors, with 
the result that a number of mining companies have 
sent their engineers to investigate and report. 

The northern part of the Province of Malaga is rich 
in red oxide of iron ore; the mines of Salinas, Archi- 
dona, and Rio Frio are well known. The ores found in 
this district are exported for use in the manufacture 
of paints. The eastern district of Malaga contains lead, 
iron, and zinc mines which are north of the town of 
Nerja and extend into the Province of Granada, where, 
east of Nava Chica, altitude 1,831 meters, many 
undeveloped lead, zinc, molybdenum, and vanadium con- 


cessions are located. The southern and central dis- 
tricts of Malaga, northeast and southwest of Santa 
Pitar, altitude 1,020 meters, also contain a number of 
lead, zinc, and copper deposits, most of them not yet 
sufficiently examined or developed. 

The lack of proper transportation facilities and good 
roads is a drawback to the development of these mining 
districts. In many instances the ore has to be hauled 
to the railroad station in ox- or mule-drawn carts, or 
carried on muleback, for a distance of three to twenty- 
five miles at a cost of $2 to $10 per ton. Many of the 
mineral deposits in Spain are far from being exhausted, 
and only await the necessary capital, machinery, and 
aggressive action to make them successful investments. 

In these districts there should be favorable oppor- 
tunities for the sale of American motor trucks and 
tractors, to be used in overcoming the present diffi- 
culties in transportation, due to the lack of railroad cars 
and equipment. American mining machinery and sup- 
plies should also find a ready market, as, on account 
of the difficulties in obtaining machinery during the last 
few years, many mines have run short of equipment. 


+ 


Decline in United States Gold and 
Silver Production 


Final figures showing the production of gold and 
silver in the United States were recently issued by 
the Bureau of the Mint and the U. S. Geological Sur- 
vey. They show that the production of gold in the 
United States during the calendar year 1919 totaled 
2,918,628 fine ounces. The silver production was 
56,682,445 fine ounces. The figures are as follows: 


Gold 





eter Silver———- 

State or Territory Fine Oz. Value Fine Oz. Value(a) 
PN ho hota ns Hi 481,984 $9,963,500 690,151 $773,570 
PRIN Ss a8 ihsg:d ana os 0 os 3 222,965 4,609, 100 5,702,911 6 392,222 
CDS Shia c sale o etarta 6 841,638 17,398,200 1,153,614 1,293,051 
OU eee 495,810 10,249,300 5,966,606 6, 687,790 
oo Bi. Wahiees ented aes 34 700 8 9 
OR iaidace d's Kast nea 34,085 704,600 5 = 078 6,650,207 
SWIM: does. eh eg 0 0 000 6,725 
aia. doxardes «eg 3a 10 200 4142 4,643 
OO ee ee 0 0 425,610 477,054 
WIE. 5 Sus Seie'come bars i 14 300 75,991 85,176 
Montana. . RTO Bin ah 116,918 2,416,900 15,012,258 16,826,790 
NONI betes oes iees.cs ; 225,384 4,659,100 7,045,395 7,896,972 
New Mexico. . 28,319 585,400 851,821 954,781 
North Carolina.. 5 100 19 21 
Oregon. . nas 53,029 1,096,200 236,620 265,220 
Philippine Islands......... 41,119 850,000 15,715 17,614 
South Carolina............ 5 100 2 2 
South Dakota............. 55,889 5,289,700 122,068 136,822 
I Soc-da'cs sade aes oe 271 5,600 97,554 109,345 
RS Si veirwd waaa le 1 400 539,483 604,690 
Wed db ncvicicensce ot: 109,661 2,266,900 12,542,623 14,058,650 
WE ag aed t ad ea cmon 19 400 2,200 ' 2,466 
WE a win da se oneinee ass 0 8 9 
i Serre 11,436 236,400 258,270 289,487 
WI ccceicedecscuees 14 300 300 336 
RUNES dss Veuev aca ce 2,918,628 $60,333,400 56,682,445 $63,533,652 


(a) Valued at the average New York price of fine silver, $1.12087 per oz. 


Compared with 1918 production these figures indicate 
reduction in gold output of $8,313,300, and in silver 
output, 11,127,694 oz. 


Federated Malay States Tungsten Exports 


The total export of tungsten ores from the Federated 
Malay States, as shown by the customs returns, was 
355.41 tons in 1918, as against 761.31 tons in 1917, 
according to the Bureau of Foreign and Domestic Com- 
merce. Of this total wolfram accounted for 244 tons 
and scheelite the remainder. Export duty on tungsten 
ores was not exacted, and free promnetting licenses con- 
tinued to be granted. 
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Mining Experiences in Idaho in the Nineties 


Narrative of Difficulties and Happenings at an Old Gold Mine—Transportation Over High 
Mountain Ridges—lIsolation in Winter—Novel Method of Packing 
In an 8,400 ft. Wire Cable 


By G. L. SHELDON 
Written for Engineering and Mining Journa 


! HE Yellow Jacket Mine, in Lemhi County, Idaho, 
! was purchased by friends of mine in October, 
1892, and shortly after I was sent in to take over 
the property and start work. Ketchum, Idaho, on a 
branch from Shoshone on the main line of the Oregon 
Short Line, was the nearest railroad point. From Ket- 
chum it was eighty miles by stage to Challis; thence by 
horseback, over a trail sixty miles long, across three 
mountain ranges from 9,000 to 10,000 ft. in altitude, to 
the milling plant of the property on Yellow Jacket Creek, 
at an altitude of 8,000 ft. The mine was on the moun- 
tain 1,200 ft. higher. The ten-stamp mill on the prop- 
erty had been put in by J. B. Haggin in 1866. The 
former owners, after working two weeks in cleaning up 
the mill, turned it over to us. In four days we cleaned 
up $3,000 from around the batteries. 

In summer the ore was hauled from the mine to the 
mill by wagons and in winter by sleighs, at a cost of 
$2.50 per ton. It was decided to erect a Swem aérial 
tramway, the buckets to carry 125 lb. of ore each. No 
packer would contract to deliver the {-in. wire cable 
required in its construction. The company’s pack train 
brought in the cable, 8,400 ft. in length, in three trips. 
Being too stiff to coil for individual coils on each mule, 
it was strung out upon the main street of Challis, six 
or seven runs on a side being tied together. The mules 
were placed in the center, with the cables lashed to each 
side, the loop at either end swinging clear of the leading 
and the end mules. Nearly all the inhabitants of the 
county were on hand to see the pack train start. They 
had plenty of excitement and fun. It took two men to 
manage each mule for the first few days. On uneven 
ground the individual loads would vary in weight. In 
a hollow the rope would lift the center mule off its feet. 
On a ridge or knoll one mule took the load of three. 
One wall-eyed cuss bucked and tore around on a ridge, 
throwing the whole pack train of twenty-two mules 
down the mountain 150 ft. into the timber in a tangled, 
twisted condition. It took two days to cut them out, no 
serious damage being done. 

Owing to the stiffness of the several cables bound to- 
gether the pack train could not make short turns, and 
a temporary straight trail, regardless of grades, was 
therefore made. Eventually the mules became accus- 
tomed to the novel loading, and the entire cable was 
delivered without serious mishap. The tramway reduced 
the transportation cost for delivery of the ore from 
mine to mill to seven cents per ton. 


HARD SLEDDING 


During the following January I went in again as 
confidential man, cashier, and bookkeeper. At the time 
snowshoes were required. I used the long six-foot 
Canadian web shoes. Along the route there was a cabin 
with provisions every fifteen miles. It was the hardest 
four days’ work I ever did; but afterward, when I 
learned to use skis, I found them much easier. 

Early in the spring of ’93 our provisions began to 





run low. Supplies had been purchased for fifty men, 
but the superintendent often had a hundred. There were 
finally only potatoes, oatmeal, and some rusty “sow- 
belly” that had been in the warehouse for five years. 
I have never been able to eat “sowbelly” since. 

The trail over the Yellow Jacket Divide was shoveled 
out to permit the pack train to get through. Before it 
reached the divide a “chinook” blew for two days and 
cut all the snow out. Clearing the trail had cost $1,200. 
We went over into the Basin, where deer wintered, and 
shot some. That helped out our larder. ; 

Before the next winter it was known exactly how 
much sugar, butter, flour, baking powder, and other 
provisions were necessary per day per man, and sup- 
plies were purchased accordingly. The provisions for 
seven months had to be laid in by Nov. 25 of each year. 
This applied also to every article needed at the mine 
and mill, even to window glass and tacks. 


PAYING UNDER DIFFICULTY 


Early in June of ’93 (the year of the panic) trouble 
began over certain checks upon which payment had been 
protested. I went to the railroad and, by telegraphing, 
secured by express from New York a few thousand 
dollars in currency. Under the terms of the purchase 
contract of the property, all of the gold bullion produced 
had to be deposited in the Wells Fargo Bank at Salt 
Lake within a certain time each month, and credited on 
the balance due upon purchase price of the property. 
Unless this had been done the property would have been 
forfeited. 

Upon returning to the mill, I found that the super- 
intendent had held the bullion, hoping to make sure of 
his own and his friends’ pay. I paid him in full and 
discharged him. A man on horseback, together with 
another horse upon which the bullion was packed, was 
dispatched with instructions to proceed to Salt Lake 
without delay. The bullion reached the bank upon the 
last day of the forfeiture period, after banking hours. 
The bank being advised by wire, received it, and saved 
the mine. The owners were wired about the incident 
and informed me that I was in charge. I remained as 
superintendent until the mine again changed hands in 
May, 1895. 

The old cam shaft on the stamp battery had been in 
use so long that key seats had been cut all over it, and 
there was room for no more. A new shaft was pur- 
chased. This weighed 625 lb. Jesus Urquida, a Mexi- 
can, was the only packer who would bring it in. He 
secured the largest mule in the locality. He then made 
two tripods the height of the shaft when loaded. These 
were packed on another mule. The big mule was led 
with the load, one, two or three hours, depending upon 
the condition of the trail. Urquida would then stop 
and set up the tripods just behind the loaded mule. 
Four men would next slide the shaft back onto the 
tripods. The mule was then allowed to rest and feed 


for a short time and the procedure repeated. 
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The mill was operated by a Leffel water wheel, which 
was connected to a penstock forty-two feet in length. 
A ditch, about 1,500 ft. long, conveyed the water from 
a six-foot dam on Yellow Jacket Creek. Anchor ice 
that formed on very cold nights in the creek would 
sometimes, when the temperature rose suddenly, break 
loose and in the form of a fine, slushy material, before 
we knew it, fill the penstock full of ice, stopping the 
water wheel. It took two days to dig it out. The ditch 
on the hillside would often break, causing many shut- 
* downs. 

During the winter of ’93, logs were cut and two-inch 
plank was sawed from them for a flume. To cut a 
groove in the edges of the planks, an old broken saw 
blade was cut to about seven inches in diameter. Teeth 
were filed in it. It was wedged at a slight angle on a 
shaft, thus enabling a groove three-eighths of an inch 
wide and of the same depth.to be cut in the edge of the 
two-inch plank. Small tongues were sawed out for the 
grooves. The primative tongue-and-groove joint thus 
made was practically leak-proof. 

The following May the mill was shut down. Part of 
the mine force was brought down to put in the new 
flume. The weather was dry and windy. The roof of 
the mill had been in place twenty-seven years, and the 
shakes that covered it had become worn and frayed. 
When it was seen that the flume would be completed 
within the day, the mill men put on new shoes and dies. 
It had been customary to fasten on the shoes with 
wedges made from hard wood obtained from plug- 
tobacco boxes. The shavings and refuse from making 
the wedges were burnt in a large heating stove in the 
mill, and under the prevailing conditions of wind the 
sparks resulting set fire to the shakes. The fire spread 
the length of the roof almost instantly. The mill was 
lost. The flume at the time lacked two plank lengths 
of completion. At the suggestion of Tom Kelley, boss 
carpenter, a force of men was sent to throw in the two 
plank léngths, weight them down with rocks and place 
side boards. The water was turned in and the flume 
and penstock were saved. 


CHANGES IN POWER PLANT AND CONSTRUCTION 
OF NEW MILL 


The dam was deepened to about twelve feet and a 
plank apron twenty-four feet wide on a fifteen degree 
pitch into the water was constructed. The crest of the 
apron was six inches lower than the rest of the dam. 
This spillway was effective in carrying off the anchor ice. 

The flume was four feet high and six feet wide and 
covered with loose one-inch boards. It received the 
water from the bottom of the dam. A sawmill was put 
up, and during the summer a half million feet of lumber 
were cut for a new mill. On Oct. 4, 1894, the plans for 
the new mill were received. The building was 75 x 150 
ft. It was double sheathed with building paper between 
the boards and battens outside. Twenty new stamps 
and the ten old ones that went through the fire were 
used. Some of the stems of the old battery were badly 
bent, but our mechanic, George Ferguson, made a con- 
trivance and then heated and straightened them in the 
blacksmith shop. The freight route was changed to 
Pedrock, on the Butte branch of the O. S. L. R.R., 
thence by wagon road to Salmon City and Leesburg, 
over the first divide. This cut the packing over the 
trail to a distance of about thirty-odd miles. Contracts 
were made with the packers at 24c. per lb. They agreed 


to see the job through, even if it took all of the winter. 

The water supply for the batteries was obtained from 
a spring about 2,000 ft. up the gulch on the road to the 
mine. It was brought to the mill in a 4 x 4 in. wooden 
box made of 1-in. lumber. The box was covered with 
earth, thus keeping the temperature of the water in the 
battery and upon the plates about 56 to 58 deg. This 
water was used for hydraulicking soil and gravel on the 
hillside at the mill site. Gold being found in the exca- 
vated material, sluice boxes and riffles were put in, and 
some gold was recovered. Snows came the last of 
November. The trail became icy. Occasionally a mule 
was lost. Hay for the mules had to be packed in. Feel- 
ing that trouble was brewing, we went outside and pur- 
chased a pack train of thirty mules, hiring the former 
owner to handle it. Along in December, all of the 
packers came to the office and struck for more pay. 
Asked if their contract required them to pack all of the 
freight in at the agreed price, even if it took all winter, 
they replied, “Yes, but we can’t do it.” “Is this your 
last word?” we asked. “Yes,” was the reply. Our 
answer was that the company would pack the freight 
if the contract was broken. We had been constructing 
additional road, so that the packing distance was then 
not over twenty-two miles. The packers stuck and de- 
livered the freight. 


RECORD MADE IN CONSTRUCTING MILL 


The twenty new stamps began dropping on ore.in 110 
days from the time the plans were received, a record 
when the transportation conditions are taken into con- 
sideration. The work was expedited, as the bill of lad- 
ing showed numbers and exact contents of each box. Box 
contents were checked at the factory by three separate 
checkers. We never found a bolt or nut missing, and 
it often became necessary to send a man and a mule out 
on the trail until he found a certain numbered box which 
was needed. The machinery was purchased from Fraser 
& Chalmers. 

The Leffel water wheel contained an important hard- 
wood bearing. During the winter of ’93-’94 sand cut 
out the bearing. No hard wood was available nearer 
than Salt Lake, the round trip thereto requiring over 
two weeks. Some of the boys recalled that during the 
previous autumn, while hunting on the Middlefork, they 
had seen some mountain mahogany, which at that alti- 
tude often grows a knurly knob just at the grass roots. 
Two of the men sent out on snowshoes came back on 
the second day with several of the knurly knobs. 
Twenty-four hours later the mill was running on a bet- 
ter bearing than the original white-oak bearing that 
had been replaced. 

The men were charged $1 per day for board. When 
the company took over the property board cost 98c. per 
day per man. By judicious buying and discounting all 
bills the cost was cut to 68c. per day. No complaints 
were made. In fact the table had the best reputation in 
Idaho. Fat beef cattle were driven in as late as possible 
and killed at the mill. The dressed quarters were hung 
in a cool, dry place, and kept all winter. 

During the ’93-’94 winter there were twenty-four 
cases of pneumonia in the camp. The nearest physician 
was sixty miles away and had to make the trip on snow- 
shoes. A man was put with each case as a nurse. Our 
medicines were limited to quinine, cathartic pills, and 
nitric acid from the assay office. Hot corn-meal poul- 
tices were used, being changed in the early stages of 
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the pneumonia every twenty minutes. Qnly one case 
was lost, and this was due to the patient’s disobeying 
orders. 

The sawmill was on the hillside on the tramway level. 
All lagging was cut ready for use from slabs and poor 
lumber and sent up on hooks on the tram to the mine. 
This situation placed the sawmill about 75 ft. vertically 
above the penstock and a similar distance to one side. A 
quarter-turn belt from the vertical waterwheel shaft 
drove a pulley on a horizontal shaft. A grooved cast- 
iron pulley lined with rubber was placed on this shaft 
and a pair of similarly lined pulleys at the turning point. 
On the saw shaft was another pulley of the same kind. 
Power was transmitted by a 8-in. wire cable. A travel- 
ing pulley was placed on the power cable at the saw level 
and a weighted box took up the slack of the cable. 


PITCH AS A SUBSTITUTE FOR RUBBER LINING 


During the winter of ’94-’95, when lumber was still 
required, the hard rubber linings cut out. New ones 
could be obtained only from Chicago. Men on snow- 
shoes, with axes and sacks, were sent into the hills to 
cut pine pitch wherever found. The pitch was placed 
in a five-gallon can, and the can placed in a larger kettle 
filled with water. By applying heat the pitch was 
melted. A single strand from an old manila rope was 
wound, into the groove of the wheel, and, as the wheel 
was turned slowly, the hot pitch was poured in. This 
gave even better results than the rubber lining, and only 
two days were lost by the delay. 

The years covering the experiences here detailed 
were during the troublous period in the Coeur d’Alenes. 
Many miners drifted into Yellow Jacket from there. 
Although they had a union affiliated with the Western 
Federation of Miners, we had no trouble and always 
had sufficient workers. 

The ore was free milling and averaged just under $10 
per ton. The original ten-stamp battery that Haggin 
put in was made by the Union Iron Works, of San 
Francisco. The battery was a double discharge one, 
but only one side was used. An extra set of silver- 
plated copper plates was put in, and both discharges of 
the battery were used, better results in tonnage and 
extraction being obtained. In the new mill the plate 
surface was doubled by placing a full-sized table below 
the apron plates; a sharp drop being left between the 
two sets of plates. Small pieces of copper plates were 
cut and put in the launders clear out to the tailings pond. 
These were cleaned up once a month, with satisfactory 
results. With the new mill the tailings assays were cut 
to between 40 and 50c. per ton. 


DOWNWARD EXTENSION OF VEIN LOST 


The vein was first discovered and worked on the top 
of a ridge. It was high grade and was stoped 50 ft. 
wide, 90 ft. deep and about 200 ft. along its course. It 
was cut by a fault and picked up lower down upon the 
ridge on rather flat ground. Here the vein material 
was a hard, white quartz 48 ft. in width. Much of the 
intervening ground from grass roots down to between 
50 and 60 ft. in depth was fine, erosional material con- 
taining bunches of white quartz. All of this milled 
from $7 to $10 per ton. The ground was heavy. Square 
sets were used, the red fir posts being from 12 to 15 in. 
in diameter. 

A crosscut about 200 ft. vertically below the lowest 
workings was begun prior to the change of management. 
I-understand that considerable crosscutting has since 





been done to the south in endeavoring to find the vein, 
but the work was unsuccessful. I have often wondered 
if a reverse fault had not thrown the vein north of the 
original discovery. The country rock is porphyry and 
is broken. The new management, succeeding our con- 
trol, contrary to competent advice, doubled the mill, 
water power and tramway. It is known that $72,000 
was spent and $68,000 won. The mine has been idle 
since that time. 


Gold, Bauxite, and Quicksilver in 
Dutch Guiana 


The production of gold in Dutch Guiana shows a 
steady decline, according to Consular Agent James S 
Lawton in Commerce Reports. No new discoveries were 
made in 1919, although there has been a revival of 
interest in the old Sara Creek mining district, prin- 
cipally by small lessees. Total gold production for the 
year 1919 was valued at $357,027, and of this $144,083 
worth was produced by one company, working entirely 
by hand, in the Marowyne district. On this same river, 
an American company continued prospecting with a view 
toward dredging. Results are reported as having been 
satisfactory. 

A law now provides conditions under which exploita- 
tion of the bauxite deposits of the colony may be under- 
taken. Some of the chief features of this ruling are: 
Concession may be granted for any length of time not 
exceeding fifty years. No company or individual may 
hold at one time more than 125,000 hectares (1 
hectare = 2.47 acres). The taxes on the bauxite land 
are as follows: For the first year, 10c. Dutch currency 
per hectare (1.6c. American currency per acre) ; for the 
second year, 20c. per hectare (3.2c. per acre); for the 
third year, 50c. per hectare (8c. per acre) ; for the fourth 
year, 75c. per hectare (12.1c. per acre) ; for the follow- 
ing years the tax is 1 guilder per hectare (16.2c. per 
acre). ; 

Every concession holder is bound to mine yearly dur- 
ing the five years, commencing from the date of the 
concession, twenty tons on each 100 hectares or part 
thereof held. After the fifth year the minimum mined 
shall be ten tons per 100 hectares, and on each ton mined 
a royalty of 25c., Dutch currency (10c. American cur- 
rency), shall be paid to the government. Corporations 
holding concessions now know under what conditions 
they must work, and preparation to mine and export 
bauxite are going forward rapidly. 

Prospecting has continued, in a small way, for quick- 
silver ores, float of which has been found in a number of 
places near the Marowyne River, and it is reported that 
quicksilver has been found in place on one concession. 
The government, in connection with a Dutch company, 
continued to explore large areas of ground said to con- 
tain high-grade iron-ore deposits. 


Spectrcscopic Analysis of Gold 


Nine standard samples of gold alloyed with silver, 
copper, and iron have been examined spectroscopically 
to establish a method for making quantitative analyses 
of mint gold from spark spectra, according to the 
Bureau of Standards, Washington. As a result of this 


work, it appears that the common impurities of gold 
can be estimated in the range of 0.0001 per cent to 
1 or more per cent, with a probable error of not greater 
than a few hundredths of 1 per cent. 
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E. A. Cappelen Smith 


aid to progress in American metallurgy than has 

been generally thought. To see that exposition, 
E. A. Cappelen Smith came to this country from Nor- 
way, where he was born, at Trondhjem, twenty years 
before. Then, being of- 
fered a job with Armour 
& Co. at $40 per month, 
he decided to stay awhile, 
and is still with us. 
When Mr. Cappelen 
Smith accepted the post 
of assistant chemist in 
the stockyards the appli- 
cation of chemistry to the 
meat-packing industry 
was comparatively un- 
known. Practically no 
byproducts were manu- 
factured, and he was one 
of the first to show that 
a lot of things besides 
meat could be obtained 
from livestock. He still 
believes that food chem- 
istry offers even more 
opportunities for profit- 
able research than does 
metallurgy. A year and 
a half later, a position 
with the old Blue Island 
Works of the Chicago 
Copper Refining Co. of- 
fered almost double the 
salary, so was accepted. 
This was really more in 
line with the training 
which he had received at 
the Technical College of 
Trondhjem. The Blue 
Island plant had a small 
sample of almost every 
kind of furnace and apparatus used in treating copper 
ores in those days, and therefore gave Cappelen Smith 
an excellent opportunity to become familiar with many 
different operations. Although employed as chemist, he 
took a great interest in picking up practical knowledge 
from the workmen, and he considers this one of the 
most important essentials to success. It is not neces- 
sary, Mr. Cappelen Smith thinks, actually to work up as 
a laborer from the bottom, but one with only theoretical 
knowledge should unquestionably become familiar with 
actual operating through close observance and friendly 
discussions with the foremen and others who conduct 
the work. The value of this knowledge was proved a 
short time after Mr. Cappelen Smith had further pro- 
gressed to Anaconda. After hanging around the refin- 
ing furnaces for awhile, Pat Shea, the foreman, one day 
threw up his hands just at the point when a charge was 
about ready to be poured and intimated that with so much 
technical ability around his services certainly were not 
required. To Pat’s amazement Mr. Cappelen Smith took 


Ta Chicago World’s Fair in 1893 was more of a1 





the furnace, carried the refining te the proper point and 
successfully cast the charge; they were firm friends 
thereafter. Pat said that he had played that trick on a 
good many others, with unfortunate results. Mr. 
Cappelen Smith’s ability had been gained, not by actu- 
ally doing the work, but 
by close observation, 
questioning and common 
sense. Leaving Anaconda 
in 1901, where he had 
been superintendent of 
the electrolytic refinery, 
the Baltimore Copper 
Smelting & Rolling Co. 
proved a fertile field for 
metallurgical research 
during the next nine 
years. In this time Mr. 
Cappelen Smith devel- 
cped the process of basic 
converting and, with W. 
H. Peirce, patented the 
Peirce-Smith horizontal 
basic converter. He was 
also the first to use mag- 
nesite brick in reverber- 
atory construction and 
to blow air into the mol- 
ten bath of copper-refin- 
ing furnaces. “We 
burned up miles of pipe,” 
says Mr. Cappelen Smith, 
“and finally I tried a 
water-jacketed pipe.” 
“Jim, I want you to put 
this pipe in that bath of 
copper,” he told the fur- 
nace operator, “but first 
I want to tell you what it 
is.” Its construction 
having been explained, 
Jim said, “You want me 
to put that water pipe in that copper?” “Yes.” “Where 
are you going to stand?” “Right here.” “All right, if 
you are willing to stand there, I will.”’ There and then 
the problem was solved, and with a leaky jacket too, for 
the thread on one of the nipples had given way and a 
stream of water was spouting out when the pipe was 
removed. 

Mr. Cappelen Smith’s more recent activities in the art 
of hydrometallurgy are well known. Devising the leach- 
ing process used at the Chuquicamata deposit in Chile 
was all pioneer work, but it has been most successful. 
Through his genius the largest copper deposit in the 
world, heretofore thought of no economic importance, is 
being profitably treated. The first unit has a capacity 
of over 15,000 tons of ore per day. ; 

Mr. Cappelen Smith is a member of many engineering 
clubs and societies, acts in a consulting capacity for 
several interests and is a director of several mining and 
financial companies. His headquarters are now with the 
Guggenheim Bros., in New York. 
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HANDY KNOWLEDGE 





Repairing Lips and Bottoms of Steel Ladles 


Owing to the smelting process followed at the Nickel- 
ton, Ont., plant of the British American Nickel Corpora- 
tion, the slag obtained sometimes runs high in matte, 
the action of which is destructive to steel ladles, tend- 
ing to corrode the steel at the point of contact and 
injure the kettle beyond further practical usefulness. 
The company has recently been reclaiming such ladles 
by means of thermit welding. In making repairs, pieces 
of steel were forged and welded into the ladle by an 
in-between casting of thermit rather than by com- 





LADLE WITH THREE BOTTOM PATCHES IN 
PLACE BEFORE APPLYING WAX COLLARS 
TO PATCHES 


FIG. 1. 


pletely filling the burnt or holed area by a thermit 
steel casting. By this method excessive strains were 
minimized. 

In repairing a ladle with holes in the bottom, three 
patches were made owing to the irregularity of the holes 
and the greater ease of making three patches than one 
irregular patch. In lining up the patches, approxi- 
mately one inch was provided at the edges for the 
entrance later of thermit steel. These patches were 
surrounded by a yellow wax pattern, and the usual 
thermit welding practice then followed. Riser patterns 
were used both inside and outside, the ladle resting on 
its side, one coming off at the high point and two others 
placed about half-way down on the wax. These latter 
two served to take care of the shrinkage of metal. 

In making welds on the sides of kettles care must 
be taken not:to put too much metal in the “collar” of 
the weld, as otherwise there would be a tendency to 
interfere with the clearing or “skulling” of the ladle. 
In applying the wax collar the wax should be from 3 to 
Ys in. fuller than the finished shape, to allow for 
shrinkage during contraction. 

‘In forging a lip patch, the blacksmiths followed the 
outline of the cut ladle, cutting and shaping the patch 
to provide a peripheral space of about one inch width. 
It was no small job to shape the patch, and it is believed 





A= Line of Original Burn 
B- Kettle Cut along Line 
C= Lip Patch Putin 





M: Drill and Tap for 


Stud to Carry D- Preheating Gates 
E= Wax Collar 
Pour Inside 
FIG. 2. PLAN AND SECTION, FIG. 3. SKETCH SHOW- 


WITH PATCHES AND RISERS ING A LIP PATCH 


that in future repairs of this kind time can be saved by 
cutting away the kettle to a square shape, as shown by 
Fig. 3. The lower portion will not then lend itself 





LADLE SHOWING EXTENT TO WHICH LIP IS CUT 
OR CORRODED AWAY BY STREAM OF HOT MATTE 


FIG. 4. 


readily to melting down during the pre-heating opera- 
tion. It may also be preferable to cast the lips of steel, 
rather than to forge them. 


Preventing Accidents From Overhead 


Traveling Cranes 

In the Nov. 22 and 29 issues of the National Safety 
News two methods for preventing accidents from over- 
head traveling cranes are shown. The method ordi- 
narily used is a street-car warning gong placed on the 
floor of the crane cab and operated by the craneman 
as occasion requires. Both of the suggested methods 
are better than the one described. In one case the 
“crane hitcher” is required to walk a few yards ahead 
of every moving crane load and to clear the way of 
workmen. In the other, an electrically operated horn or 
an electrically operated gong is placed as near to the 
moving load as possible. The best position is imme- 
diately above the crane hook, and the device is oper- 
ated by a push button in the cab. 
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mines is carried on during the winter months. Some 
stripping is done in the summer also, but as this 
season is the period for shipping the ore by Lake boats, 





APPLICATION OF STEAM JET DRILLING FROZEN CHUNKS 
IN IRON MINING 


the steam shovels are employed principally in loading 
iron ore into cars for shipment to the docks. 

In ordinary practice the ground in front of the shovel 
is loosened by means of blasting, and in this procedure 
holes are first drilled, either by means of jumper drills 
or steam jets, loaded with dynamite, and then fired. 
It frequently happens that large masses of earth are 
overcast by the shovel and occupy positions above the 
shovel cut, where they are not only a source of danger, 
but are of such size that they cannot be conveniently 
handled by the steam-shovel dipper. In this event the 
chunks are drilled and then blasted. 

The accompanying illustration shows a large frozen 
chunk being drilled by means of a steam jet. A length 
of steel pipe is sharpened at one end and the other is 
placed in a steam hose. Steam is obtained from the 
steam-shovel boiler, and in some instances several lines 
of hose are supplied. When the steam is turned on, the 
operator forces the point of the drill into the frozen 
ground, turning it as he does so. A steel plate, which 
may be seen in the cut, is placed on the pipe in such a 
manner as to protect the operator from the steam or 
pieces of earth that may be blown out of the drill. 


Sampling Hot Gases 
Written for Engineering and Mining Journal 
In sampling the gas in a roasting or reverberatory 
furnace, or a converter, considerable care must be taken 
not to have misleading results. One thing which must 
be prevented is any reaction between the sample tube 
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Drilling Frozen Chunks With a Steam Jet 


Written for Engineering and Mining Journal 
On the Mesabi iron range of Minnesota the work of 
stripping or removing of overburden at the open-pit 


and the gas. An ordinary iron pipe cannot be used 
in a hot furnace, for example, even though the tem- 
perature is below the melting point of iron, for any 
oxygen in the gas may react with the iron, and then 
the analysis will erroneously show absence of oxygen. 
The proportions of the other gases present will of 
course also be incorrectly reported. The sample pipe 
should be thoroughly water-cooled, or, better, a fused 
silica tube should be used. The rubber tubing must 
be carefully tested for leaks and all joints wired and 
shellacked. Atmospheric air must be completely ex- 
pelled before taking the sample. 

Another point not to be overlooked, especially when 
taking samples in flues, is that the gas stream is not 
homogeneous. Near the wall free oxygen will often be 
found, whereas at the center of the flue the gas com- 
position may be entirely different. Also, the gas is 
usually changing from minute to minute, and to get a 
true average a large number of samples must’ be 
intelligently taken. 


Air Classification in Ore Dressing 


Written for Engineering and Mining Journal 


Air classification is used in most graphite refining 
plants, and forms an important step in the refining 
process. The accompanying cut shows sketches of air 
classifiers usually made at the plant. So far as is known 
no experimental work has been done by the large ma- 
jority of operators with a view to determining the 
most efficient proportions and shape for this device. 

In principle, an air suction created by a fan at the 
back of each chamber is applied to a falling stream of 
graphite ore or concentrate. The heavier material, 
which is made up of quartz grains with attached 
graphite, is practically unaffected by the air suction, 
The 
lightest particles are drawn closest to the fan, which 
draws the finest dust into the atmosphere. When this 





TWO TYPES OF AIR CLASSIFIERS 


apparatus is used on crude concentrates, the middlings 
-—which include the heaviest flake—form No. 1 flake 
stock, going to the No. 1 buhr mills, whereas the finer 
material closest to the fan is screened to remove as 
much finished No. 1 flake as possible. 
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‘Greek Meets Greek 
The War Minerals Relief Commission has been 


advised of a case of profiteering in commissions. An 
award was made recently in the neighborhood of $40,000 
on a certain claim. Despite the frequent intimation, on 
the part of members of the commission, that claims 
could be handled without the intervention of lawyers, 
the claimant in this instance employed an attorney, to 
whom a power of attorney was given. This specified 
that he was to collect any award made on the claim. He 
made the collection, took one-half of the amount for his 
fee and deducted a liberal expense account from the 
remainder before forwarding the claimant his share. 


An Unsuitable Fit 


“W’en Tom Pengilley firs’ h’arrived from Camborne, 
m’son,” said Cap’n Dick, “’e went to work daown to tha 
h’Ophir mine, w’ere ’is cousin, Sam Treloar, wuz 
shifter. One day tha chap ’oo druv tha mule on tha ten 
’underd main ’aulage laid h’off without reportin’, so 
Sam sez, ‘Gos’ ‘long do, Tommy, an ’itch up they gert 
grey mule an’ drive un for tha shif’, Naow, Tom ’ad 
never put ’arness h’on a mule or a ’orse in ’is ’ole 
bloody life, but not wishin’ to h’appear h’ignorant ’e 
gaws forth, not sayin’ a word, to carry h’out tha boss’s 
h’orders. In baout a hour, w’en no cars ’ad come to tha 
station, Sam went in to see w’ot’s tha matter, an’, 
dam-me, ’e meets Tom commin’ h’out tha level with tha 
mule’s collar in ’is ’and. ‘Wot’s tha matter ’ere naow, 
Tommy? ’Are’nt thee put ’arness to that mule yet.’ 
sez Sam. ‘Sol ’ave,’ sez Tom. ‘I put un h’on right away; 
h’all ’cept this ere gert leather gasket w’ich ’pears to me 
to be too bloody small to pass h’over tha gert h’ears 
of un.’” 


Africa for the Africans 


Permission to sell 100,000 shares of stock at par 
“to colored people only” has been asked of the Arizona 
State Corporation Commission by the Comobabi Con- 
solidated Mines Co. The promoters and all stockholders 
are said to be negroes. The company’s property is in 
the Comobabi district of Pima County. This is bad 
business. In the promotion end of the mining game all 
questions as to creed and color should be forgotten. The 
one thing needful is to get rid of the stock before the 
condition of the “mine” becomes known to the public. 
Then again, what if other promoters should retaliate 
and refuse to let colored people in on the ground floor 
of some of their matchless propositions. Besides, dis- 
crimination of the sort mentioned is likely to stir 
up racial strife, and Arizona has been happily free 
from this so far. Imagine the envy that will be aroused 
if Comobabi comes through a-winner. The Corporation 
Commission will do well to consider these things care- 
fully before coming to a decision. 


Annual Assessment Abolishment 

Things were quiet in the old mining town. There was 
the sting of winter in the air. A snarl of the wind and 
a rattle of gravel against the worn front of: the little 
hotel gave place to a moment of silenee:: The faint toll- 
ing of a bell was heard. Old Birdseye Porphyry-stirréf 


uneasily in his worn leather chair and said to-Pheno- 
cryst Jones, his close-by neighbor: “What’s that?” 
Phenocryst shifted his tobacco and said: “Haven’t you 
heard? It’s old Ground Mass Murphy. Died of starva- 
tion.” “Died of starvation! How’s that possible?” said 
Birdseye Porphyry. Phenocryst stretched himself and 
hunched back into his chair, saying: “You are very much 
behind the times, Birdseye. Haven’t you heard what those 
law makers have done over there in Washington? No! 
Well they’ve abolished the mining assessment law again. 
This makes the third year of the annual abolishment of 
assessment. Old Ground Mass used to pick up a few 
dollars every year by doing the assessment on the ten 
claims of the Wild Gallop Mining Co.. up in Depravity 
Gulch, on the other side of Pick Handle flat. He did the 
work for $40 a claim, and laid in enough grub to last 
him over the winter. Now those ‘cheap skates’ have 
found a better way. They just write to their Repre- 
sentatives and Senators and say, ‘Have a law passed 
cutting out the assessment work. We’re up against it 
again and can’t pay our bills, and we must have the 
claims.’ Of course those ‘birds down at Washington’ 
want to be accommodating, and they just press a button 
and summon their secretaries and direct them to ‘shoot 
the law through.’ But they did it this time. Poor old 
Ground Mass got thinner and thinner. He had a des- 
perate struggle each winter. Where have you been? 
Haven’t you seen him getting gaunter and leaner? Well, 
he borrowed from all of us;but, you know, he had pride. 
When he heard that the assessment was to be abolished 
again he just kind of disappeared, and Magmatic Segre- 
gation went over to his cabin yesterday and found him 
ali cashed in. It beats all, don’t it? Well, of Course, 
those fellows down at Washington don’t know how they 
are interfering with the living of fellows like us. I 
have half a mind to write to the Engineering and Min- 
ing Journal and ask them to call off these abolishments 
and get things back to normal, or this old town is going 
right to smash. We’ve had the gilt-edge taken off of two 
winters, and now this is the third, and it’s getting 
almost personal.” 

“Have you read the last Journal?” said Birdseye, as 
he rubbed one shoe over the toe of the other and pressed 
his tobacco down into his pipe. “No, by heck, I haven’t,” 
said Phenocryst. “What does it say?” “Well!” said 
Birdseye, “it says that the Senate has put the ‘kibosh’ 
on the original bill by changing it to six months’ grace.” 
Phenocryst moved closer and waving a finger at Birds- 
eye he said, “How in heck is that going to help Ground 
Mass?” 


No Gold for Santa 


Those in banking circles will doubtless be as much 
surprised at the recent request of the Treasurer of the 
United States that they should not distribute gold coins 
for holiday purposes as they will be relieved to have a 
further excuse for refusing to pass out gold through 
the paying teller’s window. Their surprise will be but 
natural with the recent utterance of their Bankers’ As- 
sociation committee still in their recollection that “no 
national emergency exists calling for special treatment 
of the gold-mining industry.” This admonition from 
Treasurer Burke must seem as needless to them as the 
passage of the McFadden gold bonus bill would be. But 
they will heed it and hang on to their gold. Indeed, 


their tenacious grasp makes one suspect that they value 
-gold. beyond its intrinsic worth, 















Manganese Bronze and the Dry Cell 


“Will you be kind enough to give me an answer to the 
following questions? 

“What is manganese bronze, how made and its uses? 

“Where can I get information as to the manufacture of 
dry-cell batteries? 

“Are carbonated gases made from manganese dioxide and 
by whom?” 


Manganese bronze is an alloy designed to develop a 
maximum resistance to corrosion by ordinary mine and 
sea water and® at the same time have strength and 
toughness, with light weight similar to a mild steel. 
These essential characteristics are secured by many alloy 
combinations, actual or proposed, the most popular of 
which is manganese bronze. This is a brass to which 
have been added small quantities of aluminum, iron, 
and manganese to strengthen and render the alloy dense 
and close grained. An important consideration in the 
quality of the alloy produced is the amount of lead 
present, as it is a deleterious impurity and should be 
kept below 0.03 per cent. The composition of manganese 
bronze as given hy W. C. Phalen is ordinarily about as 
follows: 


Per cent 
NE hrs Bh ioe Ps sin bbe ct hoes 57.00-59.00 
BN ai ie OER clean 38.00-40.00 
Iron, manganese, aluminum and tin’ .25- 1.00 
IIs a coi CL sce th wyli daw sibeis Ke 10- .50 


From which it can be seen that a relatively small pro- 
portion of manganese. enters into the composition of 
this bronze. The amount of manganese used in the 
bronze, according to J. L. Jones, of the Westinghouse 
Electric & Manufacturing Co., should not exceed 0.05 
per cent, and many of the best manganese bronzes show 
on analysis only a trace of manganese. However, some 
manganese bronze of good quality has been made con- 
taining about 4 per cent manganese, particularly the 
grades first produced. As a source of manganese con- 
sumption the manufacture of the alloy is relatively un- 
important; in fact, its name is rather misleading in 
point of manganese content. 

Manganese bronze is widely used, particularly in 
marine construction or in machinery where corrosion is 
counteracted (mining machinery), and it has gained in 
popularity because of its advantageous physical prop- 
erties. Hence its use in propeller blades, where resist- 
ance to the action of sea water, strength, and toughness 
are highly essential. 

The object of the manganese is to serve as a carrier 
of the iron necessary to insure the proper strength, and 
it serves but one purpose, which is to introduce the iron, 
for without the presence of manganese the iron would 
not alloy with the copper. Ferromanganese may be used 
as the medium for introducing the manganese. 

The alloy can be made either from a pure brass to 
which aluminum, iron, manganese, and tin is added, 
or it can be made from low-grade scrap material, skim- 
mings from the brass foundry, zinc, iron recovered 
from galvanizing plants, aluminum turnings, and other 
byproducts. It is necessary, however, to use a rever- 
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beratory or other furnace in which it is possible to 
accumulate a bath of considerable volume, so that refin- 
ing is facilitated. Details of the operation will be found 
in a paper by P. E. McKinney published in the Trans- 
actions of the American Institute of Mining and Metal- 
lurgical Engineers, Vol. LX (1919) pages 374-385. 

Bulletin 173 of the U. S. Bureau of Mines, entitled 
“Manganese Uses, Preparation, Mining Costs, and the 
Production of Ferro-Alloys,” is a valuable publication 
on the subject, and contains several pages upon the 
manufacture and operation of the dry cell. The dry 
cell consists essentially of a zinc container holding a 
central carbon electrode and packed with a chemical 
depolarizing mixture. 

The use of manganese in the dry cell is confined to 
the chemical mixture or “mix,” which is placed around 
the centrally located carbon electrode about one inch 
from the top of the container and is a depolarizing mass. 
It is essentially a mixture of ground carbon (calcined 
petroleum coke and graphite), manganese-dioxide ore, 
and the electrolyte (ammonium chloride). The man- 
ganese dioxide serves as a depolarizing agent, and oxi- 
dizes the hydrogen evolved during the operation of the 
cell which would ordinarily polarize the chemical re- 
action. 

The rigorous physical and chemical characteristics 
required of manganese are suitable for use in dry cells 
and have been enumerated in an article in the consulta- 
tion department in the issue of Aug. 14, 1920, to which 
reference should be had. 

The Engineering and Mining Journal does not know 
of any attempt to produce carbonated gases from man- 
ganese ore, although no doubt it can be obtained from 
the carbonate. Limestone is much cheaper for the 
purpose, 


Oil-Shale Information 


“Can you advise me where I can look for authoritative 
information on the method now in use for the distillation 
of oil shales?” 

A publication of the Bureau of Mines of the State of 
Colorado, entitled “The Oil Shales of Northwestern Col- 
crado” (Bulletin No. 8), which can be obtained from 
the department at Denver, gives a valuable bibliography 
on the subject of oil shales and contains an excellent 
résumé of the oil-shale industry in this country up to 
the middle of last year, and, although written with par- 
ticular reference to Colorado’s deposits of oil shale, the 
text applies equally well to shale formations of other 
states. 

The U. S. Bureau of Mines at Washington, D. C., has 
published from time to time brief papers on the oil- 
shale industry in this country, and it might be a good 
plan to communicate with the Bureau in order to obtain 
a set of these recent special investigation papers. 

The Engineering and Mining Journal has also pub- 
lished articles upon the subject, particularly during the 
last year, and reference should be had to the files of the 
publication. 
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THE PETROLEUM INDUSTRY 





The Burkburnett Field—A Lesson to Oil Men. 


Operations Conducted in Texas District Represent Needless Extravagance and Emphasize the 
Viciousness of Stock Schemes Promoted by Adventurers—A Plea for More 
Careful and Systematic Exploitation* 


By R. E. COLLOM 


Petroleum Technologist, Bureau of Mines 


Wichita County, Tex., took place in three stages 

over a period of eight years. In June, 1912, a well 
was completed on the Schmoker farm, about three miles 
southwest of the town of Burkburnett. This well was 
drilled to a depth of 1,847 ft. by the Corsicana 
Petroleum Co. Its initial production was 75 bbl. of 
oil per day. This was the beginning of what is now 
known as the Old Burkburnett pool. 

During the two years following the discovery, con- 
siderable drilling was done in the pool. Adverse market- 
ing conditions caused a slump in drilling operations 
during 1915, but toward the end of that year there was 
an improvement, and active drilling, both in proved and 
wildcat areas, was resumed. The total production of 
1916 was a little more than 2,000,000 bbl. 

During 1917 and 1918 the Old Burkburnett pool 
reached the height of its development. The produc- 
tive limits of the field were determined by the drilling 
-of numerous “dry” holes on the edges of the pool. A 
shallow pool, of small producers, lying in the south 
central part of the field, was also developed. Some of 
the wells in Old Burkburnett pool showed high initial 
productions. Two wells on the Serrien farm came in at 
an initial production of 2,500 bbl. daily. A number of 
wells were reported as having initial production of 300 
to 750 bbl. 


EARLY DEVELOPMENT OF FIELD WITHOUT SPECULATION 


These productions are as high as those which caused 
the country-wide excitement, comparable only to the old- 
time rushes for goid, in the later drilling of Burkburnett 
Townsite and Northwest Extension pools. Old Burk- 
burnett was never known by the speculating public. 
Apparently, during the development of this pool the 
psychological moment for speculation had not arrived. 
Then, too, the proper‘ies were in large tracts, owned and 
operated by experierced oil companies. Drilling was 
carried on in a busiresslike manner, and the fortunes 
of exploration, whether gushers or “dusters,” were 
accepted as part of the day’s work. There was little 
opportunity for the stockjobber to get a foothold in 
the development of Old Burkburnett. 

The development at Sunshine Hill, about six months 
before the discovery of Burkburnett Townsite pool, gave 
a preliminary test of the public’s speculative temper. A 
forty-six-acre tract at Smshine Hill was plotted into 
lots twenty feet square, and these were sold at $40 each. 

The first well drilled on the track struck a good-look- 
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Tw development of the Burkburnett oil district, 


ing oil sand at a depth of 580 ft. In a short time the 
lots were covered with derricks and drilling machines. 
By the end of April, 1918, there were seventy-five pro- 
ducing wells in the pool, and in many cases two wells 
were drilled on a 20-ft. lot. In a little over two years 
245 wells were drilled on a tract of about 500 proved 
acres. The average production, in June, 1920, was two 
barrels per well daily. 

Among the prospectors seeking oil in north Texas 
was a group of individuals known as the Fowler Oil Co., 
who pooled $12,000 to drill a test well on the northern 
edge of the townsite of Burkburnett. This well was 
known as Fowler No. 1. The nearest producing wells 
were in Old Burkburnett pool, three miles to the south- 
west. A dry hole had been drilled one-fourth mile north 
of the well, and the Roswell Oil Co. drilled a 2,450-ft. 
hole some distance southeast of the well without getting 
oil. During the last week of July, 1918, the drill in 
Fowler No. 1 entered an oil sand at 1,718 ft. The well 
came in flowing 2,200 bbl. of oil per day. 

This was a big gusher for Wichita County. It was 
drilled near land, such as the Burkburnett Townsite, 
which had not been acquired by oil operators. The 
Fowler well started a town-lot boom in Burkburnett. 
Drilling for oil became anybody’s game, and town lots 
were sold for $1,000 each. 

Three weeks after the Fowler well came in there were 
fifty-six strings of tools running in Burkburnett 
Townsite. The larger operating companies were doing 
some development work but not crowding the holes 
like the town-lot speculators. 


OIL GAMBLING BECOMES RIFE IN BURKBURNETT 


Speculators and lease brokers flocked into Burk- 
burnett. Leases were divided into acre and half-acre 
tracts—even drilling sites—and became the physical basis 
for the organization of stock companies. Burkburnett 
and near-by towns were crowded with people, a small 
proportion of whom were oil operators. The gambling 
spirit ran high. Adventurers, tender from the cities of 
the east, as yet to see their first oil well, milled about 
in the hotel lobbies in search of oil. They overflowed 
into the streets. Barrels were set on end and used, in 
lieu of desks, for transacting “oil” business. The rotary 
table became the “wheel,” and the “numbers” to be 
played were shown on the checkerboard map of the 
townsite. Each successive -gusher was a signal that 
some new number had won. 

Drilling activity in Burkburnett Townsite continued 
until well into the spring of 1919, at which time the 
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pool had lost most of its glamour, owing to a rapid 
decline in production. About the middle of April, 1919, 
the Ryan Petroleum Co., wildcatting 34 miles northwest 
of Burkburnett. Townsite, brought in a gusher in the 
northeast quarter of Block 84 on the R. M. Waggoner 
farm. This well started producing at the rate of 2,000 
bbl. per day, and was the beginner of an intensified 
drilling campaign in the Northwest . Extension or 
Waggoner pool. 

By the end of June, 1919, the Northwest Extension 
was producing 16,000 bbl. of oil daily. It was estimated 
that if all producing wells in Burkburnett district could 
be connected to gathering lines, the daily production 
would show in excess of 110,000 bbl. 

There were no town lots in the Northwest Extension 
to facilitate the division of the pool into small holdings. 
However, many properties were divided into tracts of 
five acres, two acres, or less. It was a common custom 
to drill four wells on a five-acre tract. 

When intensive drilling operations first started in the 
Northwest Extension, one of the larger pipe-line com- 
panies warned operators that unless drilling activities 
were retarded production would soon exceed storage and 
transportation facilities. This warning was not 
seriously heeded. Much oil was wasted because stock 
promotion companies insisted upon immediate comple- 
tion of test wells, regardless of whether or not there wes 
adequate storage to take care of the oil. Oil, as a com- 
‘modity, they did not desire. A big flow of oil, regard- 
less of what was done with it after it gushed from the 
well, boomed the value of the stock. In many cases, 
however, these values were transitory and the final 
holders of stocks learned that their “play” could never 
be interpreted in terms of investment or dividends. 
Many companies had tracts in favorable areas, but were 
delayed in getting a well drilled to the sand. When the 
well was finally drilled it was found that neighboring 
wells had literally taken the oil away from under their 
properties. As a result of these conditions, flow tanks 
were full and running over at a number of wells. Wells 
were permitted to flow because it was claimed that a 
well, if once shut in, would not produce as strongly 
again. When storage failed the oil was wasted into the 
ground or turned into the Red River. 

Overproduction, lack of storage, railroad embargoes, 
and continuous overdrilling all contributed to the con- 
gested conditions in Burkburnett. In an attempt to 
relieve this congestion, a producers’ committee was 
selected to go to Austin to request the Railroad Com- 
mission of Texas to issue orders to close down flowing 
wells, stop swabbing and suspend drilling for a period 
of thirty days. It was hoped that such an order would 
give pipe lines a chance to make storage space and, by 
cessation of drilling activities, the railroads could 
clear the congestion in their yards. A five-day shutdown 
was finally attempted. This met with considerable 
opposition, and many concerns allowed their wells to 
continue to flow and waste oil in spite of the necessity 
for conservation. 


PRODUCTIVE LIMITS OF FIELD REACHED EARLY IN 1920 


In October, 1919, development of the General, or 
River, pool in the bed of the Red River northwest of 
the Northwest Extension and, later, the George pool, on 
the westerly edge of the Northwest Extension, helped 
to maintain the average daily production per well for 
the district. Except for the contributions. from the 


George and. General pools, the. productive limits of the 
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Townsite and -Northwest Extension pools. had been 
determined early in the spring of 1920. 

Both the Northwest Extension and Townsite pools are 
practically surrounded by dry holes. Owing to the 
dispute between Oklahoma and Texas, drilling in the 
Red River on the northern boundary of Northwest 
Extension was somewhat curtailed. There is not much 
probability, however, that the productive area of North- 
west Extension will be greatly increased beyond its 
present northerly limits. 

As a result of speculative operations in the Burk- 
burnett Townsite pool, 885 wells were drilled in a proved 
area of 1,265 acres. This-is an average of 1.4 acres 
per well. The drilling in the Townsite proper averaged 
slightly less than one acre per well. It is probable that 
a normal development program for this pool, consider- 
ing depths of holes, would be one well for every five 
acres. In other words, 250 wells, or one-third of the 
number actually drilled, should have been suffcient to 
economically drain the pool. Up to the end of June, 
1920, about 13,000,000 bbl. of oil had been credited to 
Burkburnett Townsite pool. This does not include 
wasted oil and gas. The present average daily pro- 
duction per well is about 25 bbl. 

In the Northwest Extension pool, at the end of June, 
1920, there had been 1,251 wells drilled in a proved 
area of 2,440 acres. This is an average of 1.8 acres 
per well. This does not include the George and General 
pools. Up to the end of June, 1920, the Northwest 
Extension had produced 20,000,000 bbl. of oil. The 
average daily production, fourteen months after dis- 
covery, was 45 bbl. per well. 

The average production, per acre, of the Townsite 
pool up to the end of June, 1920, was 10,275 bbl. and 
for Northwest Extension it was 8,200 bbl. Using an 
average sand thickness of 21 ft. for Northwest Exten- 
sion and 28 ft. for Burkburnett Townsite and an 
assumed porosity of 15 per cent, the original oil con- 
tent of the two pools is estimated at 24,070 bbl. per acre 
for Northwest Extension and 32,097 bbl. per acre for the 
Townsite pool. This would indicate a higher expecta- 
tion for the Townsite pool than for Northwest Exten- 
sion. Production decline curves indicate, however, that 
the Northwest Extension can be expected ultimately to 
produce at least as much again per acre as it has pro- 
duced to date, but the Townsite pool will do well to pro- 
duce half again as much oil as it has produced to date. 
This would give an ultimate recovery of 16,400 bbl. per 
acre for Northwest Extension and 15,400 bbl. rer acre 
for Townsite pool. 


ONE WELL TO FIVE ACRES CONSTITUTES NORMAL 
DRILLING PLAN 


It has been stated that one well to each five acres 
would have been a normal program for oil men to follow 
if the field had been left to them to develop, instead of 
to speculators. In getting oil out of the ground there 
are naturally two extremes which can be followed. The 
wells can be drilled as close tegether as possible and 
the oil quickly removed, or, theoretically, one well, 
drilled near the center of a pool, should ultimately 
exhaust the pool. 

Even with one well to five acres there will be inter- 
ference. Each well, and its future behavior, becomes 
affected by its neighbors. As the gas pressures, which 
drive oil into the wells, drop, productions of old wells 
decline. Gushers stop flowiig and are put to pumping. 
Presently there is not suficient pressure to force oil 
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into the hole; and vacuums ‘are placed-on the wells: 
Close drilling aggravates all of these conditions. In 
June, 1920, the fluid level had dropped so low in the 
Burkburnett Townsite pool that oil would only. rise, in 
the hole, half way up through the sand. Because of 
close drilling and marked interference of wells, the pro- 
ductive history of Burkburnett Townsite and Northwest 
Extension is practically a duplicate of the productive 
history of any oil well of either pool. The result of this 
interference was that in the Burkburnett Townsite pool, 
for example, within six months after the discovery well 
was drilled, the average initial productions of wells had 
dropped to 300 bbl. in the first twenty-four hours, and, 
in July, 1919, in this same field, which a year previous 
had boasted of 2,000-bbl. gushers, the average initial 
production of new wells was 36 bbl. per day. 

Naturally, it seems that where so much oil was pro- 
duced and sold, a profit must have been made. A rough 
accounting, as between costs of development and 
receipts from production up to June, 1920, for Burk- 
burnett Townsite and Northwest Extension, not includ- 
ing George and Central pools, shows that much oil must 
yet be produced to show .a profit on the venture as a 
whole. As it stands, many concerns have undoubtedly 
operated at a profit and still many more are represented 
by stock certificates with only a historical value. In 
addition, there are many dependent operations of a 
magnitude almost as great as oil production. These 
include oil and gas pipe lines, tank-car transportation 
systems, refineries and casing-head gasoline plants. 

The following are items of cost of development, pro- 
duction, and losses compared with the sales value of oil 
produced to date: 

COSTS 
Wells and ont within proved acreage—2, 136 wells.......... 
Estimated at $18,000 per well, including ioe, buildings, 
hii a” and production equipment) 


3,205 proved acres at $7,500. ...... 2... ccccccccccccccccces 
1, "665 contiguous barren acres at $1, 000 


$38,448,000 


27,787,500 
00 


“Dry” wells—226 wells at $15,000..........-0.....0.-ccscceees 3;390,000 

(Dry wells surrounding tw opoe ols, junked and abandoned) 
pe of re 000, 000 eS OS ee 6,600,000 

Lon 
a Wa is. 5. cnvsicderiuendedentedeewc dade 1,020,000 
SFitt. i 600 RENO DBE 6 0 ok coc Cacdeaddevscosieceniguue 1,485,000 
ERO eR ais.cee 6 KREHE RE KEEREE Seid CRN eee XK Ceue Ae ees $80,395,500 
SALES OF OIL 

SP. GOCOOT BOL. CE OE WU GBS 6 iivccs Ob Sever acibecesascsdanepo’s 74,250,000 
CID ian ksheed eRe RL ae me Reanuknedmagedetbaveaeds $6,145,500 


The above account is not given as a valuation, as it 
is by no means a complete statement of expenditures, 
losses, and gains in the Burkburnett speculation. It 
simply shows costs of putting holes into the ground to 
take oil out of the ground up to the time the two pools 
had passed into the depleted class and were, therefore, 
of no further interest to the speculator. There were two 
other phases of the speculation not entirely dependent 
upon the basic receipts from production—(1) expendi- 
tures in the promotion and sale of stock and (2) barter- 
ing in royalties. If all of the wells had been gushers 
and all of the oil had been turned into the Red River 
most of this business would have gone merrily on. 

In setting an estimated cost of $18,000 per well for 
development, the costs of cleaning out with cable tools, 
buildings, tanks and all equipment necessary for the 
operation of a producing property are included. It is 
thought that this is a conservative figure and that it is 
probably low. 

A value of $7,500 per acre is given for proved acreage. 
It is probable that, as an average, this figure is also low. 


Some acreages started off at a low figure, and much 
trading was done in acreage, with profit. After the 
trading was all over, however, the then holders of acre- 
age had to look to sales of production for a profit on their 
investment. Many wells on small tracts in Northwest 
Extension were still waiting, six months or more after 
discovery of the pool, to be drilled into the sand. The 
owners of these tracts could hardly hope to get suffi- 
cient production to pay for the investment. 

The 1,665 contiguous barren acres represent narrow 
strips on the edges of the pools in which “dry” holes 
were drilled, thus proving the productive limits of the 
pools. These are justly chargeable against the venture, 
because in most cases stock was sold and wells were 
drilled with the promise and expectancy of being classed 
among the winners. 

The cost of those “dry” wells is set at $20,000, and 
$5,000 per well is allowed for junk value, making an 
average net cost per well of $15,000. Many of these 
were deep holes and cost much more than $20,000 to 
drill. 


PUMPING EXPENSES CONSUMED FUEL OIL 


The cost of production is set at 20c. per barrel. This 
is thought to be a reasonable figure, although probably 
low. Many wells were swabbed during the first thirty to 
ninety days of their productive life at a cost of $100 or 
more per day. As the wells declined, production costs 
rose, and in single-unit steam pumping plants, using 12 
to 18 bbl. of fuel oil daily, operators were literally 
burning all the oil they produced to keep the wells 
pumping. 

Under losses, the estimated losses owing to the de- 
struction of property by lightning, fire, and wind, as 
reported by various oil-trade journals, are summarized. | 
Undoubtedly there were other losses which did not come 
to my attention. The hazard of loss by fire was greatly 
aggravated by the way buildings, boilers, derricks and 
oil storage were crowded together. 

It is known that a great deal of oil was lost through 
willful wastage, through seepage and evaporation. Two 
per cent of total production is the quantity used for this 
item. Losses owing to evaporation alone would more 
than cover this amount. 

Against all of the above costs are set the receipts for 
33,000,000 bbl. of oil sold at an estimated average price 
of $2.25 at the well. That is, up to June 20, 1920, 
$74,250,000 had been returned, from oil, on expenditures 
and losses amounting to more than $106,000,000. 


ENTERPRISE REPRESENTS EXTRAVAGANCE 


The two pools could have been developed economically 
with 740 wells, which would be sufficiently rapid and 
close drilling on 3,700 acres of land in two years’ opera- 
tions. These wells at $18,000 each would have cost 
$15,380,000, as against the cost of $38,448,000 for the 
wells actually drilled. The pool would have been developed 
by oil operators, and because of the smaller number of 
wells there would have been no need to employ hundreds 
of workers inexperienced in either drilling for or pro- 
ducing oil. There would have been less congestion and 
therefore less hazard from losses owing to lightning, 
boiler explosions, and accidental fires. Wells would 
have been operated in larger groups and production 
costs correspondingly lowered. More careful drilling 
would have possibly proved the presence of shallow pro- 
ductive sands which, there is good reason to believe, 
exist. 











The Situation of Austria’s 
Petroleum Industry 
From Our Vienna Correspondent 


Vienna, Nov. 28, 1920—The two great 
world-embracing oil concerns, Stand- 
ard Oil and the Dutch-English group, 
continue their struggle for the domi- 
nant power in all the producing and 
consuming territories. There is no 
sign of any relaxation of the compul- 
sory rationing (Zwangbewirtschaf- 
tung) among Central European consum- 
ers. In the past few weeks the sup- 
plementary supplies (Zuschiibe) were 
very satisfactory because the wares de- 
layed in Poland by previous military 
conditions could now be forwarded and 
the oil boats on the Danube loaded dur- 
ing the summer also arrived from time 
to time. The previous shortness in 
petroleum products has now given way 
to heavy offerings of benzine, gas oil, 
and lubricating oil. On the other hand, 
the supplies of illuminating oil are far 
from meeting the need. 


The Austrian situation has also been 
slightly improved, because the ship- 
ments of the last few weeks seem to 
have been sufficient with existing sup- 
plies to meet needs up to the end of 
January. The persistent shortage in 
illuminating oil is due to the lack of 
tank cars on the railways and the 
extraordinary low stage of the Danube, 
so that the purchased supplies have 
not been able to materialize in suffi- 
cient volume just at this season of 
maximum consumption. However, the 
supply of illuminating oil already stored 
in Austria, together with the amount 
on the way, permits the domestic ration 
to be increased beyond that of Novem- 
ber, and also an increase in the sup- 
plementary reserves assigned for dis- 
tribution by: the government. The 
latter will probably be able to increase 
the quotas for factory and house indus- 
trials. Appropriate quantities are also 
assured for agricultural premiums of- 
fered for grain deliveries. In the face 
of this apparently favorable situation 
one cannot suppress a fear that traffic 
disturbances, such as are all too fre- 
quént in the winter, and an over early 
closing of Danube navigation may 
again interrupt supplies. It therefore 
seems necessary to continue the exist- 
ing economic measures, particularly in 
the case of illuminating oil. 


The rise in Polish exchange, which 
continued into the first days of Novem- 
ber, and the sudden rise in Rumanian 
values have further increased prices, 
and no fall may be expected until ex- 
isting stocks, purchased under high ex- 
change, have been disposed of. Petro- 
leum stations would have held the oil 
price at its former level while raising 
prices for benzine and other products. 
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NEWS FROM THE OIL FIELDS 


Wyoming Districts Produce in 
Excess of Handling Facilities 
From Our Special Correspondent 


The Standard Oil Co. of Indiana is 
adding 135 high-pressure stills to its 
plant at Casper. The number now in 
operation is 100. 

One of the largest wells in the Salt 
Creek field was completed a short time 
ago by the Salt Creek Consolidated Oil 
Co. on Sec. 31-39-78. The well is mak- 
ing 3,500 bbl. daily. 

During October 38 wells were com- 
pleted in the state. Of these nine were 
failures, four were gas wells, and the 
others made a combined production of 
2,415 bbl. daily. On the first of Novem- 
ber 385 rigs were in operation. 

Production in the Wertz and Ferris 
districts has reached the stage that 
pipe lines are no longer able to handle 
the oil. Several wells have been drilled 
to the producing sand and must wait, 
while some producing wells have been 
shut in. In a few cases the gas pres- 
sure is too great to permit the wells 
to be shut in without injury and the 
oil is run into earthen tanks. 

Oil, together with a great deal of 
water, has been struck in a well being 
drilled at the Centennial Valley Oil 
Co, near Centennial. An attempt will 
be made to case off the water. The 
well is located in T. 15 R. 7, in the 
Laramie region. 


Increase in Kentucky Production 
From Our Special Correspondent 


A total of 7,147,089 bbl. of oil was 
produced in Kentucky during the ten 
months ended Oct. 31, according to the 
report of E. E. Loomis, secretary of 
the Kentucky Oil Men’s Association, 
made at the annual meeting in Lexing- 
ton on Dec, 11. This is an average 
monthly production of 714,708 bbl. The 
production in October was 746,819 Ib., 


which shows that there has been a 
gradual increase during the current 
year. 


An influx of oil operators is expected 
in Edmonson County following the re- 
cent discovery of oil near the Warren 
County line. This is new territory. 
Late reports from Johnson County show 
that the initial well of R. A. Chiles and 
the Cumberland Petroleum Co., recently 
brought in on Keaton’s Fork, is one of 
the best in that territory, the first 
day’s production amounting to 1385 bbl. 

Work on the test well on the Burchett 
farm, Logan County, is progressing 
favorably. The test is now down over 
200 ft. 

Drilling operations in the Lawrence 
County field have been suspended by 
the Ohio Fuel Oil Co. and some of the 
other companies. 
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Texas Notes 
From Our Special Correspondent 


Fire at Baytown on Dec. 8 destroyed’ 
the Humble Oil & Refining Co.’s un- 
loading dock and trestle, together with 
several empty oil tank cars. Total 
loss was about $250,000. 

It is reported that Stone & Webster 
have acquired a controlling interest in 
the Simms Oil Co. The general office 
will be moved from Houston to Dallas. 

Some wells of considerable interest 
have been completed recently in the 
Gulf Coast region. In the old, nearly 
dormant field of Markham, Matagorda 
County, the No. 1 Meyers well was. 
completed by C. G. Hamil et al. and 
came in flowing 500 bbl., with the 
bailer stuck in the hole. Later report 
states this flow has materially in- 
creased. The well is on the northeast 
edge of the dome, and is 1,590 ft. 
deep. The salt in this dome is 2,800 ft. 
deep, and all wells so far have made- 
their production from strata imme- 
diately above the cap rock. |. 

At Goose Creek the No. 1 Adey well 
of the International Oil Co. came in 
flowing 800 to 1,000 bbl. per day. This 
well is only 2,100 ft. deep and is west 
of the creek. Both the depth and loca- 
tion are new for Goose Creek. 

The Sinclair Oil Co.’s No. 10 Master- 
son well, at Damon Mound, came in 
making an initial flow of 5,000 bbl. from 
3,140 ft. This well extends the field 
somewhat farther to the east around 
the south end of the dome. 

The big wells of the north extension 
at West Columbia are showing a little 
less basic sediment in their flow. The 
percentage of water in these wells is: 
as yet small. The Humble Oil & Re- 
fining Co. recently completed its No.. 
27 Japhet well in this field, with an. 
initial flow of 14,000 bbl. from 3,395 ft. 


Louisiana Court Decides Lessee 
Liable If He Fails To Drill 


From Our Special Correspondent 


In the suit between Oliver S. Pendar: 
and the Empire Gas & Fuel Co., Pen-- 
dar has been awarded $60,000. The 
Empire Co. had promised to drill on 
Pendar’s land and failed to carry out its 
agreement. This suit has been watched 
with interest, as it indicates that the 
lessee, contracting to drill a well and 
pay the lessor a certain amount out 
of the proceeds from sales of oil from 
the well, is liable to the lessor for the 
consideration promised if the well is not 
drilled. 

The coastal fields have been quiet. 
The only completion at Vinton recently 
was the Texas Co.’s No. 14 Gray well, 
now producing 75 bbl. by pumping 
from 2,275 ft. Vinton field is produc-- 
ing about 3,600 bbl. daily. 
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Book Reviews 





A Student Reverie: An Album of Sax- 
ony Days. By Frederick Gleason 
Corning, E.M., L.L.D. Cloth; pp. 
69; 74 x 10%. New York, 1920. 
Published privately. 


This is a charming and unusual vol- 
ume, written in an instructive yet leis- 
urely and at times whimsical mood, 
which plainly it was a recreation to the 
writer to pen. The book will be a 
treasured memorial for his friends. An 
old Freiberg man, he sends his thoughts 
back to the picturing of the famous old 
mining school which produced so many 
great American engineers, in the days 
before our own mining schools had 
grown to full stature. He pictures 
Freiberg from the educational, mining, 
social, and sentimental side, with de- 
lightful leisurely reminiscences of old- 
time friends, like “Jack” Hammond 
(John Hays), Franklin Guiterman, R. 
W. Raymond, and others. To illustrate 
his freedom from strain, it may be 
noted that the author, happening to 
touch on the charms of Saxon girls in 
those good old days, digresses for a 
couple of pages to comment humorously 
on the extremely elevated skirt of the 
present-day fashion. 

As a record of a notable period in the 
history of American mining education, 
with a group of distinguished engi- 
neers who did so much to develop min- 
ing in this country and the rest of the 
world, this book has real historic value. 

In these days of poor paper and in- 
different typography, the book is also 
surprising, for it is a modest “edition 
de luxe” and the details of paper, type, 
and illustration have evidently been at- 
tended to with artistic and loving care. 
The volume is dedicated by the author 
to his wife. J.E.S. 


The Mining Laws of the British 
Empire and of Foreign Countries, 
Vol. 1, Nigeria. By Gilbert Stone. 
Cloth; pp. 254; 64 x 10. Published 
by H. M. Stationery Office, Im- 
perial House, Kingsway, London 
W.C.2. Price, 15s. 


The author of this book worked 
under the advice of the legal commit- 
tee of the Imperial Mineral Resources 
Bureau, assuring comparative accuracy 
and correctness in its preparation. He 
had little or nothing to guide him, 
having to gather his materials from 
various sources, so the difficulty of his 
task may be appreciated. 

With the union of Northern and 
Scuthern Nigeria, in 1914, into a single 
British Protectorate, all former min- 
eral ordinances and regulations were 
repealed, their place being taken- by 
the Minerals Ordinance of 1916, as 
amended by the Minerals (Amend- 
ment) Ordinance of 1918, and, so far 
as mining for mineral oil is concerned, 
by the Mineral Oil Ordinance of 1914. 

Various regulations have been is- 
sued under the Minerals Ordinance of 
1916. Other ordinances, concerned in 
part with mining law, or relating to 


collateral subjects, such as land regis- 
tration, stamps, master and servant, 
surveys, explosives and leaseholds, are 
considered. Being a British colony, the 
English common law, the doctrines of 
equity and the statutes of general ap- 
plication of Great Britain in force in 
England on Jan. 1, 1900, are in force in 
Nigeria, subject to the terms of any 
Nigerian ordinance. 

The author has arranged the matter 
into two parts, the first being a gen- 
eral analysis of the country’s mining 
law, and the second devoted to an or- 
derly statement of the ordinances and 
regulations, notices and forms. A de- 
tailed index adds much value to the 
volume. As yet there is no case law 
in Nigeria except that applied from 
outside decisions. 

Mining engineers and_ executives, 
prospectors, and financiers may de- 
pend more on their own knowledge of 
the mineral law of Nigeria by making 
use of this book. W. G. 


Technical Papers 





Marble—U. S. Geological Survey Bul- 
letin 682 (price 30c. from the Superin- 
tendent of Documents, Washington, 
D. C.) is a 118-page pamphlet entitled 
“Marble Resources of Southeastern 
Alaska.” It is a very practical treat- 
ment of the subject, describing the de- 
posits not only from the standpoint of 
the geologist and miner but also de- 
voting many pages to commercial con- 
siderations. Many _ excellent photo- 
graphs showing the uses of marble are 
included, as well as colored plates of 
attractive specimens. 


Oklahoma Oil Map—The Petroleum 
Station of the Bureau of Mines, in co- 
operation with the Bartlesville Chamber 
of Commerce, has issued a map of the 
Hewitt oil field, Carter County, Okla. 
This map is drawn to the scale of 1 in. 
equals 1,000 ft. and shows locations of 
all rigs, drilling wells, producing wells 
and abandoned holes in Township 4 
south, Range 2 west, up to the date of 
Nov. 1, 1920. Copies may be obtained 
from the Bartlesville, Okla., Chamber 
of Commerce for 35c. each. 


Tale—“Tale Mining in New York” is 
the subject of the Bureau of Mines 
Reports of Investigations, Serial No. 
2,171, obtainable upon request from the 
Bureau at Washington. This pamphlet 
of fifteen pages is confined largely to 
brief descriptions of the mines and 
mills of four companies. Flow sheets 
are given in each case. 


British Columbia— The Geological 
Survey of Canada, Ottawa, has pub- 
lished as Memoir 117 a seventy-three- 
page bulletin on the geology and ore 
deposits of the Ainsworth mining 
camp, in British Columbia. The val- 
uable metals are lead and silver. The 
Consolidated Mining & Smelting Co. 
and the Florence Silver Mining Co. are 
actively interested in the district. 


4 


Recent Patents 





Thickener—No. 1,359,162. A. L. Gen- 
ter, Salt Lake City, Utah. A modifi- 
cation of the earlier design of Genter 
thickener, in which the filter elements 





are suspended in a tank as shown in 
the illustration. A vacuum is main- 
tained inside of the filter elements. 


Classifier—No. 1,359,105. R. H. Rich- 
ards, Jamaica Plain, Mass. A method 
of separating granular matter from the 
colloidal material in slimes, which con- 
sists in feeding diluted slime to a cir- 
cular table the surface of which is 
inclined sufficiently to cause the for- 
ward movement of colloids, but insuf- 
ficiently to permit a substantial for- 
ward movement of granular material. 


Hydrometallurgy of Copper — No. 
1,358,619. N.C. Christensen, Salt Lake 
City, Utah. The process patented con- 
sists in lixiviating the ore with a solu- 
tion of SO, and precipitating the copper 
from the pregnant solution as a cupro- 
cupric sulphite by adding Cu,O. By 
means of the process outlined in an- 
other patent, No. 1,357,952, Mr. Chris- 
tensen precipitates the copper in the 
same form by adding metallic copper. 


Roasting Copper Ore—No. 1,358,293. 
W. H. Corbould, Selwyn, Queensland, 
Australia. The process described em- 
bodies roasting in a furnace of special 
design in which the ore is alternately 
subjected to pressure and vacuum dur- 
ing the calcining operation. 


Flotation Process—No. 1,357,556. D. 
F. Haley, Wallace, Idaho. By this proc- 
ess the ore pulp is circulated through 
a pipe which terminates somewhat 
above the pulp level in the cell. The 
air is entrained as the stream of pulp 
strikes the surface of pulp in the cell, 
somewhat in the manner of the cascade 
system of flotation. 


Hydrometallurgy of Copper — No. 
1,357,495. W. E. Greenawalt, Denver, 
Col. The copper is dissolved from the 
ore by acid, resulting lean and rich 
solutions being kept separate. The rich 
solutions are electrolyzed, the salts of 
the elements with a variable valency 
being raised to a higher valency. From 
the lean solution the copper is precipi- 
tated as the sulphide, the resulting cop- 
per sulphide, along with SO,, being used 
in treating the rich solution. 

Amalgamator—No. 1,354,497. Fran- 
cis M. Lewis, Seattle, Wash. A new 
design of amalgamating plates. 


Oil-Well Controller—No. 1,354,694. 
Charles E. Sage, Rochester, N. Y. 
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CoURT DECISIONS IN MINING CASES 


By Wellington Gustin 





Government Recovers Kern 
County, Cal., Oil Lands 


Companies’ Claims, Resting on Con- 
veyances and Contracts, Found To 
Be Void—Fixtures and Improve- 
ment’s Revert to Public 


A decision of the U. S. Circuit Court 
of Appeals denying a rehearing in the 
case of the United States against the 
Chanslor-Canfield Midway Oil Co., the 
Recovery Oil Co., Fred H. Hall and 
others, re-establishes the right of the 
Government in certain public mineral 
lands in Kern County, Cal. This land 
came with the area of the Presidential 
withdrawal order of Sept. 27, 1909. 
It had been located as an oil placer 
mining claim in 1903 by Hall, in the 
names of two members of his family 
and seven of his neighbors. These 
neighbors were ignorant of this action, 
and. when subsequently advised thereof 
declined to pay any of the expenses in- 
cident thereto, or to ratify what had 
been done; but they did execute a deed 
to one of Hall’s family for his benefit, 
conveying what interest they might 
have, if any. About five years later 
the family holdings were conveyed to 
Hall, who in 1909 made the develop- 
ment contract under which the Mid- 
way Oil Co. entered in possession. By 
this contract Hall retained one-half of 
the quarter section, which half was con- 
veyed to the Recovery company in 1910. 

The United States brought suit to 
restrain waste and depletion of the oil 
from the lands, to enjoin defendants 
from asserting title or interest in the 
lands, from trespassing thereon, for the 
appointment of a receiver and for an 
accounting. The District Court found 
that, although there was no previous 
agreement between Hall and his neigh- 
bors that the location made in their 
names should inure to Hall’s benefit, 
and no conscious intent to violate the 
law, the manifest effect of the trans- 
action, if valid, was to enable Hall to 
acquire more land by one location than 
the law permits, and would therefore 
be invalid. The rule of law is quoted: 

“Any scheme or device entered into 
whereby one individual is to acquire 
more than that amount (twenty acres) 
or proportion in area constitutes a 
fraud upon the law, and consequently 
upon the Government, from which the 
title is. to be acquired, and any location 
made in pursuance of such a scheme 
or device is without legal support and 
void.” 

The Circuit Court of Appeals is sat- 
isfied that the locations were wholly 
invalid, that Hall gained nothing by 
taking the deed from the named lo- 
cators to a member of his family, and 
thereafter from this party to himself. 
Therefore he had no right or inter- 
est to convey and conveyed nothing. 


Another point contended for by the 
companies was that by the Pickett Act, 
the act of Congress of June 25, 1910, 
they were given the right to continue 
in possession of the lands and prose- 
cute their work to a discovery, and 
thereupon to have patent to said lands, 
thereby to that extent abrogating 
whatever effect the Presidential with- 
drawal order of 1909 had on the lands; 
that the entry of the lands and the de- 
velopment thereof was pursuant to in- 
vitation of the United States under its 
policy established long before the with- 
drawal order. But the court found the 
facts did not show such diligent prose- 
cution of work for discovery on the 
lands at the date of withdrawal as to 
take them out of the operation of the 
withdrawal order. It was admitted that 
there was no work on the lands at that 
time, or for months afterward, but it 
was claimed that the companies were 
then making preparations by assembly- 
ing material and employing labor for 
future development. The companies 
owned or controlled many claims in 
the neighborhood, some of which were 
being operated and developed, but it 
did not appear that any work or prepa- 
ration therefor was intended for the 
development of the particular lands in 
question, as distinguished from the 
company’s other undeveloped holdings. 
The court said the law contemplates 
and requires something more to bring 
an occupant or claimant within the 
saving clause of order of withdrawal 
on the Pickett Act (Comp. Sts. 4523- 
4525). 

Again, it was contended that because 
the agents of the Government had full 
knowledge of the situation, and not 
only refrained from advising people but 
induced them to proceed and expend 
money in good faith, the United States 
is estopped to enforce its claims. But 
the court said the law on this propo- 
sition is that the United States is 
neither bound nor estopped by acts of 
its officers or agents in entering into 


an arrangement to do or cause to be 


done what the law does not sanction 
or permit; neither is laches or neglect 
of the United States, as a general rule, 
on the part of officers of the Govern- 
ment a defense to suit by the Govern- 
ment to enforce a public right or pro- 
tect a public interest. 

The District Court gave the United 
States judgment in damages for $76,- 
751 and decreed that all fixed improve- 
ments upon the lands belonged to the 
United States and should be turned 
over, together with the lands, free of 
all claims of the companies or others. 
The Circuit Court of Appeals modified 
this decree so as to allow 7 per cent 
interest to the Government upon the 
value of the oil from date of its con- 
version. 


Osceola Lead & Zinc Co. 
Loses Appeal 


Missouri Supreme Court Upholds Cir- 
cuit Court in Sustaining Lien of 
Forest City Lumber Co. 


The Osceola Lead & Zinc Mining Co. 
has lost its appeal to the Supreme Court 
of Missouri from judgment against it 
in the Jasper County Circuit Court in 
favor of the Forest City Lumber Co. 
Damages were claimed by the latter 
because the mining company had re- 
moved two steam boilers, an engine, 
and other pieces of machinery and ap- 
pliances used in carrying on lead and 
zinc mining, upon which the lumber 
company held a mechanic’s lien, from 
Newton County to Jasper County. The 
lien had been filed against the Sleepy 
Hollow Mining & Development Co., in 
Newton County. The articles of equip- 
ment and machinery had been in Jasper 
County before the lien claim was filed, 
and had been taken from Jasper County 
to Newton County by the Sleepy Hollow 
company after it had acquired title to 
them by purchase from their original 
owner, the Leroy Mining Co. To secure 
payment of the purchase pride the 
Sleepy Hollow gave a deed of trust 
on the articles in favor of the Leroy 
Mining Co. The Sleepy Hollow com- 
pany moved the property to Newton 
County and the deed of trust was re- 
corded in this county. The mechanic’s 
lien of the lumber company was estab- 
lished in this county. Later the prop- 
erty was sold under the deed of trust 
and purchased by the Osceola company, 
which moved it back to Jasper County. 

The lumber company established its 
lien as prior to defendant’s lien under 
its deed of trust in the Newton Cir- 
cuit Court; and in the Jasper Circuit 
Court it obtained a judgment against 
the defendant Osceola Mining Co. for 
the latter’s removal of the property. 
The appeal of the Osceola company 
from the judgment in the Jasper Cir- 
cuit Court has been dismissed by the 
Supreme Court. 


Colorado Court Holds Contract 
Power Rate Valid 


The Supreme Court of Colorado has 
handed down a decision favorable to 
the Golden Cycle Mining & Reduction 
Co. in each of two suits brought by it to 
secure modification of an order of the 
Public Utilities Commisson requiring 
the mining company to pay a greater 
rate for electric current than that stipu- 
lated under a contract with the Colo- 
rado Springs Light, Heat & Power Co. 
The order from which appeal was made 
in one case required the mining com- 
pany to pay about $10,000 a year more 
than its contract price. The court held 


the rate was fixed without authority. 
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ECHOES FROM THE FRATERNITY 





New Mexico’s Legislative Com- 
mission Recommends Repeal 
of Mine Taxation Laws 


The commission appointed at the last 
session of the New Mexico Legislature 
to investigate and report on proposed 
changes in the laws and methods of 
administration of the state recently 
issued additional portions of its report. 

In the chapter on mine taxation the 
report brands the whole system of the 
law as inexact and arbitrary in its 
methods of arriving at market value, 
and as inequitable both as between 
mines and other classes of property, 
and as between different mining prop- 
erties within the class. 

Concerning the “contiguous property” 
clauses, the report regards them as 
lacking an adequate excuse for their ex- 
istence. It recommends that, whatever 
method of taxing mines is adopted, only 
such reserves shall be allocated to pro- 
ducing mines as are reasonable from 
an engineering and economic point of 
view. 

As to the new plan the report con- 
tinues: “In our opinion the only proper 
way to arrive at valuations of mineral 
reserves is to vest the State Tax Com- 
mission with power to fix the values 
and to provide them with professional 
assistance. Any attempt to impose 
arbitrary limitations is apt to result 
in under-assessment and is certain to 
result in inequality. In case of over- 
assessment there is always resort to 
the courts, and since properties of this 
type are usually held in large blocks 
that resort will not be closed because 
the expense of appeals is out of pro- 
portion to the amounts involved.” 


Specific Recommendations 


The specific recommendations are: 

“1. That all legislation providing for 
special procedure in connection with 
the taxation of mines, including the 
contiguous property clause, be at once 
repealed. 

“2. That new legislation be passed 
specifying that all mining property 
shall be valued on precisely the same 
general principles as other real estate. 

“3. That power to assess all mines and 
mineral property be vested in the State 
Tax Commission as reorganized in ac- 
cordance with our recommendations 
made elsewhere in this report. 

“4. That the tax commissioner be 
supplied with the necessary professional 
assistance.” 

The sum of $25,000 is named as nec- 
essary to make the initial valuation. It 
is further recommended that an engi- 
neer of national reputation be engaged 
te undertake the work; that it would 
be highly desirable to retain one of the 
principal assistants in the original val- 
uation as a permanent employee of the 
Tax Commission at a salary of about 
$4,500. 


Le Roy Memorial Scholarship 
Needs More Funds 


At a smoker held by members of the 
British Columbia University Service 
Club in Vancouver, B. C., last month, 
Dean R. W. Brock of that university 
outlined the present standing of the 
Le Roy Memorial Scholarship and ex- 
pressed confidence that no difficulty will 
be experienced in raising the $10,000 
required to place the fund on a secure 
basis. Major Brock explained that “the 
scholarship, which is in memory of com- 
rades killed in the late war, is for the 
purpose of enabling a returned soldier 
student at the British Columbia Uni- 
versity to commence or complete a de- 
gree course when, through wounds or 
cther disability, he could not afford to 
do so. The first scholarship award, 
made last spring, was of the value of 
$250, for which a capital sum of $3,000 
kad been raised; but this sum was quite 
inadequate to meet the expenses of a 
beneficiary. The scholarship is named 
in honor of the late Capt. O. E. Le Roy, 
who commanded the British Columbia 
detachment of the Western Universi- 
ties Battalion, and who was killed 
while serving with the 46th Battalion 
in front of Passchendaele.” Three 
hundred members of the club were al- 
lotted to two teams to make a “drive” 
to raise the needed money. The late 
Captain Le Roy was one of the geolo- 
gists of the Geological Survey of Canada, 
and did much geological field work in 
mining districts of British Columbia 
for a number of years. 





Secretary Payne Would Improve 
Alaskan Steamship Service 


Discussing Alaska’s needs the Sec- 
retary of the Interior in his report to 
Congress has the following to say: 

“At the threshold of Alaskan de- 
velopment is the subject of transpor- 
tation. Adequate steamship service 
with reasonable rates for passengers 
and freight from the Pacific Coast to 
Alaska is imperative; now the service 
is inadequate. The Alaska Steamship 
Co., under the same control as the Cop- 
per River Railroad and the copper in- 
terests in Alaska, and the Pacific 
Steamship Co., operate a more or less 
regular service. There is not enough 
business for both companies. Ordi- 
narily the boats run about 50 per cent 
capacity, while during the spring and 
fall, peak-load seasons, persons and 
freight are compelled at times to wait 
weeks for space. The Alaska Steam- 
ship Co. has a strong position in that 
its copper ores mined in Alaska fur- 
nish return cargoes for its boats. 

“A simple solution of the problem 
would be to consolidate the two com- 
panies, and reduce expenses ‘by taking 
off unnecessary boats during ordinary 
times. This would give a reasonably 
full cargo at all times- Then secure 


from the Shipping Board, if need be, 
additional boats to meet peak-load de- 
mands which come uniformly in the 
early spring and early fall, the Ship- 
ping Board to see that a substantial 
reduction in rates and fares results. 
The board has ample power to do this. 
Efforts have been made to accomplish 
this result but so far without success, 
the Alaska Steamship Co. refusing to 
sell. 

“Unless some such plan is effected 
the necessity for a genuine develop- 
ment of Alaska may make it necessary 
for the government to operate its own 
line of steamships to Alaska, even at 
a loss, and provide an adequate serv- 
ice at reasonable rates.” 


Engineering Standards Committee 
Adds New Member Bodies 


Twenty-four Organizations Now Rep- 
resented—Officers and Executive 
Committee Elected at Annual 
Meeting 

The American Engineering Stand- 
ards Committee has recently been 
enlarged by the representatives of the 
following four additional member 
bodies: Department of Agriculture, 
Department of the Interior, Gas Group, 
consisting of American Gas Associa- 
tion, Compressed Gas Manufacturers’ 
Association, International Acetylene 
Association, and the American Electric 
Railway Association. 

There are now forty-seven members 
of the committee, representing seven- 
teen member bodies in all. Twenty-four 
organizations are represented on the 
committee, as three of the member 
bodies are groups of organizations. 

At the annual meeting of the com- 
mittee held in New York City on Dec. 
4 A. A. Stevenson, of the American 
Society for Testing Materials, was re- 
elected chairman for 1921 and George 
C. Stone, of the American Institute of 
Mining and Metallurgical Engineers, 
was re-elected vice-chairman. 

The following were also elected to 
represent the respective member bodies 
on the Executive Committee: Comfort 
A Adams, American Institute of Elec- 
trical Engineers; Martin Schreiber, 
American Society of Civil Engineers; 
Fred E. Rogers, American Society of 
Mechanical Engineers; A. H. Moore, 
Electrical Manufacturers’ Council; 
Dana Pierce, Fire Protection Group; A. 
Cressy Morrison, Gas Group; N. A. 
Carle, National Electric Light Associa- 
tion; Albert W. Whitney, National 
Safety Council; Coker F. Clarkson, 
Society of Automotive Engineers; 
Thomas H. MacDonald, Chief of Bu- 
reau of Public Roads; E. B. Rosa, chief 
physicist, Bureau of Standards; O. P. 
Hood, chief mechanical engineer, Bu- 
reau of Mines; F. J. Cleary, Navy De- 
partment, and J. H. Rice, War Depart- 
ment. 
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MEN YOU SHOULD 
KNOW ABOUT 





Harris & Ewing, Photo. 
MARION E, RHODES 


Quite contrary to the usual order, the 
new chairman of the Committee on 
Mines and Mining of the House of Rep- 
resentatives, Marion E. Rhodes, is inti- 
mately familiar with the mining in- 
dustry. Mr. Rhodes comes from Potosi, 
Mo., and represents in Congress the 
Thirteenth Missouri district, which in- 
cludes the counties of Bollinger, Carter, 
. Iron, Jefferson, Madison, Perry, Rey- 
* nolds, St. Francois, Ste. Genevieve, 
Washington, and Wayne. These coun- 
ties in 1919 produced 92 per cent of 
the lead output of Missouri, the prime 
lead-producing state of the union for 
twenty years past. When the census of 
1910 was taken Mr. Rhodes’ Congres- 
sional district was a large contributor 
to the state’s output of zine and bary- 
tes, in whose production the state also 
led at that time. Washington County, 
Mo., the new chairman’s home, produces 
75 per cent of Missouri’s output of 
barytes; and Madison County is the 
only point in the United States where 
cobalt is continuously produced. 

Mr. Rhodes will resign his place on 
other committees that he may give his 
undivided attention to the Committee 
on Mines and Mining. In conversation 
with the correspondent of the Engineer- 
ing and Mining Journal Mr. Rhodes 
stated that he has noticed the great 
zeal of the chairman of the Committee 
on Agriculture, and the chairmen of 
other committees, to be intensely active 
to better the conditions surrounding the 
industries with which their committees 
have to deal. It is his intention to do 
exactly that thing for the mining in- 
dustry. In his opinion the mining in- 
dustry today as never before needs en- 
couragement, when lead, zinc, copper 
and other metals are selling at prices 
entirely out of proportion to the costs 
of their production. 
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Immediately after the first of the 
year Mr. Rhodes plans to begin a series 
of hearings on various measures which 
are before his committee. In addition, 
he expects to make inquiry into some of 
the economic phases of the mining in- 
dustry, in an effort to determine what 
steps are possible to provide for the 
stimulation of mining. 


George I. Adams has accepted the 
chair in geology at the University of 
Alabama. 

E. C. Harder has returned from a trip 
to South America in the interest of the 
Aluminum Company of America. 


J. P. Dunlop is making a tour of the 
mines in the Middle West in connection 
with mineral-resources statistics. 

F. W. McNair, president of Michigan 
College of Mines, Houghton, Mich., was 
a recent visitor in New York City. 


H. G. Palsgrove has been appointed 
superintendent of mines for the Smug- 
gler Union Mining Co., Telluride, Col. 


John White, field engineer for Amer- 
ican Metals Co., Ltd., is making ex- 
aminations in the Lordsburg, N. M., 
district. 


W. Motherwell, who has been run- 
ning a series of flotation tests at Allen- 
by, B. C., has returned to San Fran- 
cisco, Cal. 


James P. Porteus, superintendent of 
the Bonney mine at Lordsburg, N. M., 
will be in San Francisco until the first 
of the new year. 

Ross B. Hoffmann, mining engineer 
of Oakland, Cal., is in New York City, 
and expects to sail for London on pro- 
fessional business Dec. 28. 


F. Leslie Ransome is engaged in 
geologic work on the ore deposits of the 
Oatman district of Arizona. He is be- 
ing assisted by M. G. Gulley. 

“Pat” Sweeney, mill superintendent 
for the Kennecott Copper Co., and Wil- 
liam Clulow, assistant engineer, have 
resigned those positions and are now in 
Seattle. 


Max G. F. Sohnlein, consulting mining 
engineer, of Santiago, Chile, was in 
New York City this week. He sailed 
for Chile on the “Essequibo,” on Dec. 
21. 


W. J. Loring and James F. Call- 
breath, Jr., president and secretary, 
respectively, of the American Mining 
Congress, were in New York City last 
week, 


Edward J. Maney, general manager 
of mines on the Mesabi Range, Minne- 
sota, for the Shenango Furnace Co., 
has gone East to attend to business 
matters. 

E. S. Larsen, of the Geological Sur- 
vey, has completed an examination of 
certain contact-metamorphic tungsten 
deposits in New Mexico, California, and 
Oregon, and has returned to Washing- 
ton, D. C. 

Charles N. Bell, of Telluride, Col., 
has resigned as superintendent of mines 
for the Smuggler Union Mining Co. to 
accept an appointment with the Mines 
Exploration Co. Hereafter his head- 
quarters will be in Denver, Col. 
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W. J. Olcott, president of the Oliver 
Iron Mining Co., and F. E. House, 
president of the Duluth & Iron Range 
R.R., are in New York attending a meet- 
ing of the presidents of the subsidiary 
companies of the U. S. Steel Corpo- 
ration. 


Dr. Eugene F. R. Haanel has retired 
from the position of Canadian Director 
of Mines in accordance with the pro- 
visions of the superannuation act. 
Dr. Haanel became superintendent of 
mines in connection with the Interior 
Department at Ottawa in 1901, and was 
appointed Director of Mines in 1907, 
when that department was organized. 
On Dec. 14, 1920, he was presented with 
an appreciative farewell address from 
forty of his recent associates in the 
Department of Mines, testifying to the 
value of his scientific work and his 
personal worth. 


——__— 


SOCIETY MEETINGS 


ANNOUNCED | 


The American Society of Mechanical 
Engineers announces that. the Water- 
bury, Conn., branch meeting in the 
Chase Company Office Building, will 
be addressed on Jan. 3, 1921, by Capt. 
Harry George, who will describe “Min- 
ing Experiences of a Prospector.” On 
Jan. 10 the Hartford, Conn., branch will 
be addressed, at the City Club, by Carl 
L. Lesher, editor of Coal Age, on “The 
Responsibility of the Coal Buyer.” 

On Jan. 14 the “Story of Petroleum” 
cinema, by the Bureau of Mines, will 
be shown before the meeting of the Co- 
lumbus, Ohio, section of the A. S. M. E. 
at the Engineers’ Club in the Southern 
Hotel, that city. 

On Jan. 25 the Atlanta, Ga., section 
of the A. S. M. E. meets with the local 
section of the A. S. C. E. in the Car- 
negie library building. B. M. Hall will 
speak on “Water Power Development.” 
Mr. Hall, who is now with the Georgia 
Railway & Power Co., was a supervis- 
ing engineer with the U. S. Reclama- 
tion Service and organizer and chief 
engineer of the Porto Rico Irrigation 
Service from 1908 to 1910. 





Capt. George Brewer, of Bessemer, 
Mich., died suddenly of heart failure on 
Dec. 14, while answering a summons 
to appear as a talesman at the court- 


house. Capt. Brewer was_ seventy- 
eight years old, and one of the oldest 
mining captains on the Gogebic Range. 
In 1885 he opened the Aurora mine, 
near Biwabik, Minn., one of the oldest 
properties on the Mesabi Range, and 
since that time had been directly affil- 
iated with the mining industry. He 
was generally in the employ of the 
Oliver Iron Mining Co. 
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LEADING EVENTS 





WEEKLY RESUME 


The number of mining companies 
that have been compelled to reduce 
wages, and to curtail or suspend pro- 
duction altogether, owing to market 
conditions, is steadily increasing. 
Prominent in the list of camps so af- 
fected is Butte, where a reduction of 
$1 per day, affecting all miners, has 
been announced. Charles Butters 
has proposed in a letter to E. P. 
Earle, president of Nipissing, that all 
copper and silver producers shut 
down, the quicker to bring about a 
better market. The Consolidated M. 


€ 8. Co., at Trail, is said to be refin- 
ing custom ore except where the ship- 
per is prepared to finance the carry- 
ing or marketing of the bullion. In 
Arizona, a receiver has been appoint- 


ed for the Tennessee and Schuylkill 
mining interests. At Douglas the 
Apache Powder Co. is erecting a 
fuming acid plant at the C. € A. 
smelter. In California, a friendly suit 
for a receiver has been brought 
against the New Idria Mining Co. In 
Nevada, the Prince Consolidated and 
Virginia Louise mining companies 
are both planning to increase their 
capitalization. Drilling by the Ne- 
vada Consolidated at Ruth has in- 
dicated the presence of a new ore- 
body. 

In Washington both Senate and 
House favor the plan requiring as- 
sessment work on mining claims to 
be done in 1920, but allowing six 
months’? grace for doing this work. 
Mineral export tariff bills are likely 
to be held over until next session. 


Cananea’s Suspension Postponed 


The Cananea Consolidated Copper 
Co, of Cananea, Sonora, Mex., has de- 
cided to postpone until Jan. 15 the 
suspension of operations that had been 
announced for Dec. 15. No new men 
are being engaged and the operating 
force is now at a minimum. Five fur- 
naces are being operated. 


Canada Copper Mill Shuts Down 


The new 2,000-ton concentrator of 
the Canada Copper Corporation at Al- 
lenby, British Columbia, has _ shut 
down owing to the condition of the 
copper market. This mill was placed 
in operation on Oct. 18 of this year, 
since when twenty-five carloads of 
copper concentrates, running from 
40 to 50 tons per car, have been shipped 
to the smelter of the Consolidated 
Mining & Smelting ‘Co. of Canada at 
Trail. 





Control of American Smelting & Refining Co. Assailed By. 
Karl Eilers | 
Guggenheims Disregard Stockholders’ Interests and Operate Com- 


pany for Own Ends, Says Former Vice-President—Asks 
Writ of Mandamus To Inspect Stock Books 


Asserting that access to the stock 
books of the American Smelting & Re- 
fining Co. had been denied him, Karl 
Eilers, formerly a director and officer 
of the company and who was defeated 
for re-election as vice-president at the 
last annual meeting, has asked the New 
York Supreme Court to issue a writ of 
mandamus requiring the company to 
permit him to inspect the books. In his 
petition Mr. Eilers alleges that the man- 
agement of the smelting company is 
directing its affairs to further its 
own personal and selfish ends, in dis- 
regard of the company’s interest, there- 
by retarding its development and caus- 
ing it to lose millions of dollars. His 
purpose in seeking the writ, he states, 
is to enable him to communicate with 
other stockholders relative to a change 
in management at the annual meeting 
next April. In his personal and repre- 
sentative capacities, Mr. Eilers states, 
his total holdings of the company’s 
stock are 3,538 shares, a greater num- 
ber than held by all the officers and 
directors of the company combined. 
The petition reads in part as follows: 

“In or about 1907 the holdings of 
stock of the Messrs. Guggenheim, ex- 
cept for a very small portion, were 
sold by them. As I am informed and 
believe, such sale was forced upon the 
Messrs. Guggenheim by reason of 
business reverses. ._ From that time the 
Messrs. Guggenheim apparently ceased 
te regard the interests of the corpo- 
ration and sought to employ it solely to 
serve their own ends. In spite of the 
fact that they no longer held stock in 
the corporation to an amount which 
gave them any substantial interest in 
its affairs, they continued their mem- 
bership on its’ board of directors and 
insisted upon dominating that board and 
the affairs of the corporation. 

“Early in 1919 the said Solomon R. 
Guggenheim resigned from the board; 
the said Messrs. Isaac, Daniel and 
Murry Guggenheim remained upon the 
board, and the said Simon Guggenheim 
became president of the company. By 
that time the Messrs. Guggenheim had 
so perfected their domination of the 
company that they did and could with 
confidence presume the acquiescence of 
a majority of the directors. When in 


January of that year they decided that 
Mr. Simon Guggenheim should become 
president of the company, Mr. Dan- 
iel Guggenheim, the then president, an- 
nounced this in a circular letter to the 
stockholders as “the expressed wish of 
the board of directors.” The board of 
directors had not in fact been notified, 
much less consulted, in respect of the 
proposed change in the presidency of 
the company; they had been given no 
opportunity to express any wish in the 
matter. The board met the expressed 
wish of the Messrs. Guggenheim and 
elected Mr. Simon Guggenheim their 
president, 

“During all the time aforesaid, from 
1907 to 1920, while I was a director and 
officer of said corporation, I found it 
impossible for me, or any of my asso- 
ciates on the board of directors, to se- 
cure the adoption of any plan for the 
operation of the company against the 
opposition of the Messrs. Guggenheim. 
The majority of the members of the 
board of directors were controlled ab- 
solutely by the orders of the Messrs. 
Guggenheim and were in fact merely 
dummies representing the Guggenheim 
oo. 

“About 1910 the board of directors on 
the orders of the Messrs. Guggenheim 
and over the protest of myself and Mr. 
Morse adopted a resolution that the 
salaries of officers, directors and em- 
ployees should be fixed by a so-called 
salary committee, of which Mr. Murry 
Guggenheim was then made chairman. 
At this time Mr. Daniel Guggenheim 
and Mr. Sol Guggenheim had been 
drawing salaries ranging from $25,000 
to $50,000 per annum, while they were 
devoting almost their entire time and 
attention to business matters not con- 
nected with the affairs of the company. 
This was a cause of irritation among 
the other officers and directors. From 
that time the board of directors had no 
power to fix the salaries of the officers 
and directors of the company, and the 
board of directors could obtain no in- 
formation from the Messrs. Guggen- 
heim or from those directors who acted 
in concert with them as to the amount 
paid to the officers and directors of the 
company. 

“About 1910 Mr. Newhouse and Mr. 
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Stewart reported an opportunity to 
enter the business of tin mining in 
Bolivia. The company with the con- 
sent of the Messrs. Guggenheim ex- 
pended considerable money in a thor- 
ough investigation of this proposition. 
Upon the report of such investigation 
coming ‘in, the Messrs. Guggenheim 
epposed any action relative to the 
proposition. Thereafter the sons of 
Messrs. Murry and Daniel Guggenheim, 
representing Guggenheim Brothers, the 
Messrs. Guggenheim’s co-partnership, 
were permitted to examine the report 
of the investigation on file with this 
company, and thereupon Guggenheim 
Brothers sent representatives to Bolivia 
and have since engaged in large tin 
mining operations there. A demand by 
certain of the directors of the company 
that it be allowed to share in such 
operations was refused by the Messrs. 
Guggenheim. 


COMPANY ACQUIRES INTEREST IN 
PREMIER MINE 


“In 1919 Mr. Guess, managing direc- 

tor of mines for the company, advised 
the board of directors that he had se- 
cured an opportunity to purchase a one- 
fourth interest in the Premier Silver & 
Gold Mine in British Columbia at a 
price which would be most advantage- 
ous to the company. A majority of 
the members of the executive committee 
of the company to which the matter 
was referred were in favor of accepting 
this offer, but Mr. Simon Guggenheim, 
a member of the executive committee, 
and Mr. Murry Guggenheim, a director, 
objected and opposed its acceptance. It 
later developed that the sons of Messrs. 
Murry and Daniel Guggenheim, repre- 
senting Guggenheim Brothers, desired 
to purchase one-half of such one-fourth 
interest. Upon an arrangement being 
effected which permitted Guggenheim 
Brothers to purchase one-half of said 
one-fourth interest, Messrs. Simon and 
Murry Guggenheim withdrew their ob- 
jection to a purchase by the company 
of the remaining half of such one-fourth 
interest. 


COMPANY FORMERLY SOLD METAL AS 
FAst AS REFINED 


“The business of the company is the 
purchase and smelting of ores of vari- 
ous kinds, and the sale of metals, cop- 
per, lead, silver, etc., thus produced. 
The prices paid by the company for the 
various ores are based on the current 
New York quotations for the metals in 
such ores. The company learned from 
bitter experience that if losses from 
fluctuations in the prices of metals were 
to be avoided, metals must be sold as 
fast as smelted and refined, and only 
to the quantity smelted and refined; no 
sales substantially in advance of pro- 
duction could be made. Prior to the 
domination of the company by the Gug- 
genheim interests this was the estab- 
lished policy of the company. 

“In respect of sales of copper, this 
policy was abandoned as soon as the 
Messrs. Guggenheim secured predomi- 
nating influence in the company’s affairs. 
In copper, under the direction of Mr. 


Murry Guggenheim, futures were dealt 
in by the company; that is to say, the 
company made sales for future delivery 
against ore to be purchased and copper 
to be produced therefrom. I believe the 
Messrs. Guggenheim were influenced to 
this change in policy in respect of cop- 
per sales by their interests in various 
copper companies. I know that through 
the Messrs. Guggenheim contracts were 
entered into making this company sell- 
ing agent for such copper companies. 
In 1915 I was informed by a Mr. 
Willard Morse, one of the company’s 
directors, that as the result of this 
method of selling for future delivery 
the company was losing on copper at 
the rate of $1,000,000 per year. A 
statement prepared by a Mr. F. W. 
Hills, the comptroller of the company, 
disclosed losses from this source for the 
seven years 1912-1919 to aggregate over 
$5.000,000. 

“My fellow directors, Mr. Morse, Mr. 
Brush, Mr. Newhouse, as well as my- 
self, protested against this policy, but 
Mr. Murry Guggenheim insisted upon 
it and its continuance. Mr. Murry Gug- 
genheim attempted to justify these 
losses upon the ground that the com- 
pany, through sales for future delivery. 
was enabled to retain the business of 
selling for the group of copper com- 
panies with which it had entered into 
the aforesaid contracts to act as sales 
agent; that this company could thereby 
retain 1 per cent selling commission 
from such copper companies. , 
The copper companies to which I refer 
are the Utah, Nevada Consolidated, 
Kennecott, Braden, Chino and Ray Con- 
solidated. 

“In 1920 the Messrs. Guggenheim 
carried their policy of gambling in 
metals further. At this time the cop- 
per market showed a tendency toward 
a sharp decline in prices. Having made 
the mistake of selling for future de- 
livery in a rising market, the Messrs. 
Guggenheim now withheld copper from 
sale in a falling market. In April. 
1920, as the result of this policy, the 
company had on hand approximatelv 
160.000 tons of refined copper. In the 
meantime the price of cooper had de- 
clined at least 5c. per Ib. ($100 per 
ton) with a consequent loss, traceable to 
the Guggenheim influence, of at least 
$15,000.000 to the stockholders of the 
companies concerned, the copper com- 
panies and this company. 


Loss on LEAD MucH SMALLER— 
GAIN ON SILVER 


“In the company’s purchase and sales 
of silver and lead, Mr. Brush continued 
to follow the policy, previously followed 
in sales of copper, of selling currently 
instead of for future delivery. 

Under Mr. Brush’s policy the company 
made a profit on its transactions in sil- 
ver, and the company’s losses from fluc- 
tation in prices of lead were held down 
to the comparatively small sum of 
$465,060.71 for the period 1904-1918. 
For the same period, under Mr. Murry 
Guggenheim’s policy, the company’s 
losses in sales of copper, according to 
a statement by Mr. F. W. Hills, 


* Messrs. 


amounted to $4,638,934.85. The Messrs. 
Guggenheim were not so largely inter- 
ested in silver or lead producing com- 
panies as in copper companies. 

“Of the directors of the company, 
Prosser, Newhouse, Stewart, 
Morse, McGowan and I were those who 
were outspoken in expressing their 
views relative to the business and poli- 
cies of the company. At the 
time when Mr. Simon Guggenheim was 
elected president of the company, Mr. 
Newhouse was made chairman of the 
board of directors. It is significant 
that immediately after the annual meet- 
ing in April, 1920, when I was forced 
from the board, to which I shall here- 
after refer, Mr. Prosser was promoted 
to the position of vice-president and at 
the same time three new vice-presi- 
dencies were created and three other 
directors were placed in those offices. 
The opposition was silenced. 

“Immediately after his election as 

president, Mr. Simon Guggenheim in- 
formed Messrs. Stewart and Morse that 
their services were no longer required, 
and demanded their resignations. Mr. 
Stewart ceased to be a director. 
Mr. Morse was allowed to continue as 
a director of the company but in a posi- 
tion of no influence and at a greatly 
reduced salary. At this time Mr. Mc- 
Gowan declined to continue as a director 
of the company under Mr. Simon Gug- 
genheim and resigned from the board 
of directors. 

“In March, 1920, a few days prior to 
the regular annual meeting of the stock- 
holders of the company, I received from 
Mr. Simon Guggenheim a letter inform- 
ing me that because of the difference in 
our views relative to the management 
of the company, I must sever my con- 
nection with the company (Mr. Eilers 
says he refused to resign). In the next 
month (April) I failed of re-election 
as a director.” 


STOCK OF THE AMERICAN SMELTING & 
REFINING CO. HELD BY MEMBERS OF 
THE BOARD OF DIRECTORS 


April 1, 1919 April 1, 1920 


e- om- Pre- Com- 
ferred mon _ ferred mon 
E. L. Newhouse...... ee. hens ee 
E. L. Newhouse nay BOO: iiases DO Wieldiais 
F. H. Brownell.. sik Ee 
Mrs. F. H. Brownell.. we nee ee 
E. Brush and family 205 Be gree ss laleleiies 
J.Clendenin......... 390 179 390 179 
. Dewy Sar — 120 100 200 
Charles Ear ee 40 
(i OS Sea nee oe —tiet 
Karl Eilers and family “ 315 502 3,575 47 
L. Frederick ......... See 1 
H. A. Guess...... <- t Be coats 
D. Guggenheim...... eine Pe rents 100 
Isaac Guggenheim BS care he WMO Keene 
Murry ae. RS Sivoo Rete 1,500 
Simon Guggenheim. . ee 6 Sons Rae! © Ghee 
De ERs v9.4 010.086 132 16 132 16 
William Loeb, Jr..... aig >. Se 10 
W.S. McCornick..... Cats Be Aue 1 
ie OEE 6 cc esas DO i asia wet Ci 8 
W. 8. Morse.....2.0. EEE Med were 
Walter T. Page...... Bk cee Me hr us 
oS eee 10 100 We kates 
oe SS uncit em meen Ties s 5 
RS Pree 5 Gale “Wigiake dea wets 12 
C. A. H. deSaulles ROO Ss cae WOO hades 
Th. Bs BOBIOG 00s... 0s WON) eke. 100 
John N. Steele Bea sats 205 
Roger W. Straus Recon Bo ees 
Mrs. Roger ea ME bis > waskcs BO dines 
H. R. Wagner....... Sock Thee. gies Mkaracka's 200 
Cc. W. Whitley (Dor- 
WOR 5 <5 sic vices (i RO CRE ee Ce eae 
C. W. Whitley....... ccieca es RO at sio. 


Total held by directors 6, 6,489 1,279 6,380 2,629 


Out of a total of 500,000 preferred and 610,000 
common. 
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Copper and Silver Producers 
Should Shut Down, Says 
Charles Butters 


Maintains in Letter to E. P. Earle 
Drastic Action Will Bring Re- 
adjustment More Quickly 


The following letter has been sent 
by Charles Butters to E. P. Earle, 
president of the Nipissing Mining Co., 
of Ontario: 

“My dear Mr. Earle: 

“Shall we run or shall we close down? 
Every copper and silver mining com- 
pany in the world today is asking itself 
this question. Every board of direc- 
tors and every manager is debating 
whether or not it is best to go on. I 
have had this question up with our 
mines for the last six weeks. At the 
mines they naturally feel that if they 
can keep on going without a loss or 
without too much loss it is better to 
keep running, because they are keep- 
ing their organization together. From 
the point of view of the people em- 
ployed at the mine and the mercantile 
community whose life depends upon the 
running of the mine so long as the 
mine keeps running everything is all 
right; but from the owner’s point of 
view things look very different. His 
capital is invested in the mine, and al- 
though the mine can be kept running 
and paying expenses he sees no inter- 
est return on his capital, and meanwhile 
his ore reserves are being steadily de- 
pleted. 

“T think it is far better to keep the 
ore in the mine than it is to go on and 
knock the price of silver by producing 
on such a market as we have at the 
present time. Selling conditions are 
in no way bettered by the production 
of copper or silver at the present time. 
I cannot see the object of increasing 
the supply of metal, even if the supply 
is withheld, in the face of such an ex- 
tremely light demand. It will be very 
difficult to get the price back on silver 
if we let it sink to 50c. or 60c., which 
it can do with perfect ease if we keep 
on producing in the face of no de- 
mand, because every time we offer we 
get a little less. If we are going to 
have low-price silver in the future the 
quicker we stop and wait for cheaper 
supplies and for: labor to readjust 
itself the better off we are. We are 
all standing in our own light produc- 
ing silver on the down-grade. It isn’t 
as if we were producing clothing, food 
or any necessity. We are doing no 
public service. On the contrary, we 
are hurting the whole of the Chinese 
and the Indian market and reducing 
their ability to buy by making our of- 
' ferings of fresh silver in the face of 
the low demand. Instead of benefiting 
the world we are hurting hundreds of 
millions of people by trying to force 
silver on a market already surfeited 
and unable to absorb the smallest 
amount without lowering the price. 

“TI urge every silver and copper min- 
ing company to close down definitely 
for either six months or a year, mak- 
ing a definite period in which they will 
not reopen and staying closed even 


lenger if it is necessary. I know this 
is a hard thing for any mine to do, but 
I feel that we all ought to face it, 
and the more of us who face it together 
the quicker readjustment will take 
place. 

“Sincerely yours, 

“CHARLES BUTTERS.” 


Wages Cut at Butte 


Miners To Receive Dollar Less per 
Day; Craftsmen’s Wages 50 to 75c. 
Lower—9,500 Men Affected 


Mining companies in the Butte dis- 
trict, Montana, announced on Dec. 16 
that miners’ wages will be reduced 
from $5.75 to $4.75 per day. The va- 
rious craftsmen employed by the com- 
panies will receive from 50c. to 75c. less 
per day than they have been getting. 
The unions have received a thirty-day 
notice of the termination of existing 
contracts. In all about 9,500 men at 
Butte, Anaconda and Great Falls are 
affected. According to the operators 
this reduction was decided upon as an 
alternative to shutting down the mining 
industry in Montana altogether. 

Copper mining is at the lowest ebb 
in a number of years in the Butte dis- 
trict. It is stated in producing circles 
that a sufficient number of inquiries as 
to copper have been received within 
the last year to give hope for the 
future. The Anaconda company is now 
operating upon a 40 per cent basis and 
it is hinted that a further reduction to 
25 per cent is not unlikely, unless there 
is an immediate improvement in the 
outlook. The company now apparently 
has in mind a minimum of operation 
consistent with the maintenance of its 
organization. The present wage scale, 
it is pointed out, is one predicated upon 
a rise in the price of copper, but the 
schedule does not take into reckoning 
a possible drop in price. Instead the 
scale is pegged at $5.75. 

It must be said to the credit of the 
Butte companies that a far more dras- 
tic curtailment could have been put into 
effect months ago, but in the hope that 
the copper situation might show an im- 
provement, development and_ repair 
work has been carried on. Incident- 
ally, this program has put the mines 
of the Anaconda in excellent shape. 


Wages Cut by Arizona Copper 
Companies 


Practically all the copper mining 
companies of Arizona have made re- 
duction of wages on an average of $1 
a day per man, with 20 per cent re- 
duction on the office and supervisory 
salary accounts. The only declared 
opposition was at Globe, soon stilled 
by suggestion that the only alternative 
was the closing of the mines and 
works. Miners will continue to receive 
over $5 a day for about seven hours 
net work. The new adjustment has 
been somewhat different in such low- 
grade concentrating camps as Clifton, 
Morenci, Ray and Ajo, where the labor 
largely is Mexican. 


Miners’ Wages Cut in Missouri 


From 9 to 20 Per Cent’ Less in Lead 
Belt—Decrease $1 Per Day in 
Joplin District 


With the severe shrinkage from 10c. 
to 5c. per lb. in the price of lead in 
four months the operators in the lead 
belt of southeast Missouri have notified 
the miners that after Jan. 1 there will 
be a cut of 20 per cent in the wages 
of all men receiving over $4 a day and 
9 per cent for those receiving under $4, 
with a minimum of wage of $3. 

In the Joplin zine district a horizon- 
tal cut of $1 per day has been made. 


Apache Powder Co. Erecting Acid 
Plant at Douglas Smelter 


A fuming acid plant is to be erected 
at the Calumet & Arizona smelter at 
Douglas, Ariz., by the Apache Powder 
Co., which is building a large explosives 
plant at Land Station in the San Pedro 
Valley, seven miles south of Benson, 
Ariz. The local plant, which will not 
be of large size, will be entirely dis- 
tinct from the large Calumet & Arizona 
sulphuric acid works, which now supply 
the acid used in the leaching operations 
of the New Cornelia company at Ajo. 
For the making of powder there will 
be required a relatively high grade of 
acid. 


Arizona’s Income From Mines To 
Be Less This Year 


Following the approaching tax assess- 
ment, it is expected that the average 
Arizona taxpayer will have better ap- 
preciation of the part the mines of 
Arizona have in support of the rather 
expensive state government. Mining 
tax assessments are based upon the 
average mine production for a period 
of five years, this period set to equal- 
ize any fluctuation in the value of the 
product. For a number of years copper 
has been high, with its peak price 
reached during the early period ‘of the 
war. But for two years, and especially 
during 1920, the mine profits have been 
low, or have been non-existent. At the ° 
time of the last assessment the drop 
of value and of product had its effect 
upon the five-year average, and the 
gross mine tax assessment went down 
$24,000,000 in Arizona. At that, the 
mines paid on a valuation of $454,000,- 
000 in a total state assessment of $884,- 
000,000. When the coming assessment 
is made with two lean years figured in 
with the three good years, the drop in 
the mine assessment may reach 15 per 
cent additional. Naturally, to keep 
up the same state income there must be 
a material increase in the tax rate, with 
possibly 60 per cent collected from the 
assessment on city property, farm 
lands, live stock and general industry, 
including railroads. The state has an 
official organization on a broad scale, 
with equipment of offices and commis- 
sions that probably would serve for the 
administration of thrice its population 
of 330,000. 
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German Iron Prices To Go Lower 


Effect of November Cut Disappointing 
—Buyers Holding Off—Dealers 
Forestalling Foreign Bids 


Vienna, Nov. 19—The expectation 
that the average decrease of 400 marks 
per tonne in German prices for iron, 
which went into effect Nov. 1, would 
bring greater activity in sales has not 
been realized. When it became known 
in October that the companies proposed 
to make a further reduction in prices, 
the consumers cancelled a very consider- 
able amount of ordered materials in 
order to be able to take advantage of 
the anticipated lower prices. On the 
other hand, the works insisted that ma- 
terials ordered be accepted and paid for 
at the contract prices, so that consider- 
able material was delivered. The un- 
certainty of the whole economic situa- 
tion is causing consumers to hold back. 
Purchases indicate the immediate needs; 
because most buyers are not stocking 
up. Relying on the present ability of 
the plants to make prompt deliveries 
and encouraged by the whole state of 
the market, consumers feel that there is 
and will be no lack of iron and that 
they need not buy for future needs. 
Since the price cut did not bring the 
hoped-for results consumers are al- 
ready counting on a further cut by 
Jan. 1, and accordingly are buying very 
cautiously. Uniform prices have wholly 
disappeared from the market. Both 
works and dealers are very accommo- 
dating to customers, for it is feared 
that as the foreign exchange falls, the 
foreign iron markets that are also suf- 
fering somewhat will cut in on German 
markets more strongly. Therefore dis- 
counts from official minimum prices are 
readily allowed when one can thereby 
secure larger orders for early delivery. 


Broken Hill Miners Resume Work 


Melbourne, Nov. 22—After a struggle 
lasting over eighteen months, the 
Broken Hill mines in Western Australia 
have been reopened, and work has been 
resumed under the terms of the award 
made by the tribunal over which Justice 
_ Edmunds presided. Since the reopen- 

ing of the mines, engineers, carpenters, 
joiners, and boilermakers have applied 
for a reduction of hours similar to that 
awarded to miners. The companies 
have therefore offered the unions con- 
cerned a 43-hour week, on the under- 
standing that the fortnight’s holiday 
yearly on full pay, as previously ar- 
ranged, would not obtain under this 
arrangement. 


Arizona Chapter of Mining 
Congress Elects Officers 


Robert E. Tally, of the United Verde 
Copper Co. at Jerome, Ariz., has been 
elected governor of the Arizona Chapter 
of the American Mining Congress. The 
vice-governors are T. H. O’Brien, of 
Globe; G. M. Colvocoresses, of Hum- 
boldt, and John C. Greenway, of War- 
ren. J. E. Curry, of Bisbee, is retained 
as secretary and H. J. McClung, of 
Phoenix, as treasurer. 
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Norwegian Nickel Company 
Seeking Loan 


It is stated in the Norwegian press 
that Minister Sam Eyde and Captain 
D. Vogt left Norway recently for Lon- 
don to confer with the British interests 
in the British America Nickel Corpo- 
ration, operating in the Sudbury district 
of Ontario, on behalf of A. S. Kristian- 
sends Nickel Raffinerings Verk. The 
object of the conference is assumed to 
be the securing, through the medium of 
the board of trade, of a favorable loan. 
As previously referred to in the En- 
gineering and Mining Journal of Feb. 
7, 1920, the Norwegian company is 
strongly interested in the Canadian un- 
dertaking at Nickelton, Ont., its shares 
in the latter being book entered at over 
16,500,000 kroner. 


Pessimistic as to Swedish Iron 
Industry’s Future 


A Swedish engineer, A. Walberg, is 
by no means optimistic in his views on 
the future of Sweden’s iron industry. 
In a_ statement, reproduced in the 
Swedish press, he points out that for- 
eign competition in the near future 
will be very severe and even in the 
internal market foreign wares will 
compete with advantage with Swedish 
iron and steel. The enormous increase 
in fuel costs will burden the Swedish 
industry far more than that of foreign 
competitors who would reap additional 
advantage from the existing conditions 
of exchange values. So far as export 
conditions are concerned the position 
is far worse. During the war a large 
number of those consumers who had 
previously used Swedish pig iron and 
steel were compelled to resort to their 
own country’s products. At first these 
home products were considerably in- 
ferior in quality to pre-war Swedish 
goods,, but as the war progressed the 
quality (especially in the electric re- 
fining branches) improved in a very 
high degree. These disabilities, quite 
apart from the depression prevailing 
in all quarters, will make it especially 
difficult for the Swedish iron industry 
to recapture the old export market that 
it formerly had. 


Old Copper Mines in Norway 
Close Down 


The ancient copper mines of Réros, 
Norway, have recently been closed 
down, and will probably not be operated 
again until the period for the compul- 
sory increase in wages fixed by the Ar- 
bitration Court expires in 1922. The 
reasons given by the press for this step 
are the increase above referred to and 
the steadily rising cost of all working 
materials. The Réros Mines were 
opened on Aug. 28, 1644, and have been 
in continuous operation ever since. They 
comprise the three chief mines of Stor- 
varts, Kongen, and Muggruben, and five 
auxiliary workings. The output from 
1644 to 1911 is stated at about 80,000 
tons of copper and 400,000 tons of ex- 
‘port pyrites. 
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New Idria Receiver Asked 


Friendly Suit Brought To Preserve 
Assets Until Re-financing Plan 
Can Be Worked Out 


Application has been made for the 
appointment of a receiver for the New 
Idria Quicksilver Mining Co., of Cali- 
fornia, in order to preserve the com- 
pany’s assets and property until some 
pian of re-financing can be formulated 
and carried out. In a circular to stock- 
holders president Andrew Adie says 
that the suit instituted for this purpose 
is a friendly one with the company con- 
senting. The causes of the present 
condition of the company’s finances 
are: Excess cost, overestimates of 
rebuilding the company’s plant after the 
fire of last June; the loss of production 
during reconstruction; and the de- 
creased price of quicksilver caused by 
dumping of surplus war stocks on the 
market. 


Katanga To Try Pulverized Coal 
in Blast Furnaces 


Arrangements have been made by 
the Union Miniére du Haut-Katanga, 
operating in the Belgian Congo, with 
the Garred-Cavers Corporation, of New 
York, for the use of the latter’s proc- 
ess, whereby pulverized coal is used 
to replace coke in blast furnaces. The 
Katanga company has placed orders for 
a 42-in. Fuller mill and a Fuller-Kenyon 
pump for the coal preparation plant 
which will be used in connection with 
the process at its copper smelter. 

Licenses were secured from the Gar- 
red-Cavers Corporation some time ago 
by the Cerro de Pasco Copper Corpo- 
ration, the International Nickel Co., and 
the Tennessee Copper Co., for the use 
of this process at their various smel- 
ters. 


Recent Production Reports 


Cie. du Boleo, Baja California, pro- 
duced 771,680 lb. copper in November 
as against 617,120 in October. 

Calumet & Hecla produced 7,326,- 
763 lb, copper in November compared 
with 7,943,502 in October. November’s 
output by subsidiaries was as follows: 
Ahmeek, 1,840,600; Allouez, nothing; 
C. & H., 4,227,099; Centennial, noth- 
ing; Isle Royale, 768,684; La Salle, 
22,700; Osceola, 436,280; Superior, 
nothing; Tamarack, nothing; and 
White Pine, 31,400. 

Greene-Cananea produced 3,350,000 
lb. copper in November, the same as 
in October. 

East Butte produced 1,658,860 Ib. 
copper in November, as against 1,626,- 
980 in October. 

Chile Copper produced 8,859,984 Ib. 
copper in November, compared with 
9,420,000 in October. 

The Rand’s gold output for Novem- 
ber was £2,740,250, compared with 
£2,813,500 in October. 

The output of silver from the Kongs- 
berg mines in Norway for October was 
1,408 kg. with an addition of 134 kg. of 
coarse silver from the Gabe Gottes 
workings. 
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NEWS FROM WASHINGTON 


By PAUL WOOTON 
Special Correspondent 





Assessment Work Compromise 
Accepted by Both Houses 


House Votes in Favor of Senate Bill 
for Six Months’ Grace for 
Claim Holders 


After some discussion but without the 
necessity for a rollcall, the House of 
Representatives passed the measure 
already approved by the Senate for ex- 
tending the period for doing assessment 
work on mining claims until July 1, 
1921. There was some objection to the 
measure on the ground that it had been 
stated when the assessment work was 
suspended for 1919 that no further re- 
quests of that character would be made. 
It was pointed out, however, that while 
individual members of Congress had 
made such statements, the owners of 
mining claims faced much more difficult 
conditions than in 1919. Instances were 
cited where labor was absolutely un- 
procurable. During the discussion of 
the measure it was intimated that prior 
to July 1, further legislation would be 
asked extending still further the period 
for doing the 1920 assessment work. It 
was stated that the snow does not leave 
the mountains in many areas until the 
middle of June, leaving insufficient time 
to complete the work prior to July 1. 
Owing to the shortness of the time 
available, the bill had to be passed in 
exactly the same language as that con- 
tained in the Senate bill. The President 
is expected to sign the bill promptly. 

In a letter to Representative Rhodes 
Secretary Payne said: - 

“House joint resolution 396 is similar 
in language to the act of November 13, 
1919, and would extend relief to min- 
ing claims in the United States, includ- 
ing Alaska. I recommend that this or 
similar legislation be adopted.” 

Sentiment in the Senate, however. 
was strongly opposed to further relief 
from assessment work, despite the fact 
that most of the members from min- 
ing states were in favor of its being 
excused in 1920. The majority, how- 
ever, was against any such proposal, 
but there was no objection to extend- 
ing the time for performing this work. 


Provides Tariff on Imports of 
Asbestos Manufactures 


In a bill introduced in the House of 
Representatives by Representative 
Watson of Pennsylvania provision is 
made for high import duties on the 
manufactures of asbestos. The bill 
provides that unmanufactured asbestos 
is to be admitted free of duty. 

Although emergency tariff legislation 
probably will be enacted at this ses- 
sion of Congress placing high import 
duties on several agricultural products, 


live stock and wool, there is little 
chance that the list will be extended to 
include any of the minerals. It is very 
doubtful if the dyestuffs bill’ can be 
passed at this session. This means that 
the various tariff measures on minerals 
which are now before the Senate are 
likely to wait for general traff revision 
that will take place at the extra ses- 
sion which will probably be called. 


Means Appointed Chief Engineer 
of War Minerals Commission 
Secretary Payne has appointed John 

H. Means to be chief engineer of the 

War Minerals Relief Commission. Mr. 

Means has been acting in this capacity 

since W. R. Crane resigned. 

Awards totaling $8,924.45 were rec- 
ommended by the War Minerals Re- 
lief Commission during the week ended 
Dec. 11. The awards were as follows 
(the name of the claimant, the mineral, 
the amount recommended and its per- 
centage relationship to the amcunt 
claimed are shown): Liberty Mining 
Co., chrome, $3,352.25, 41 per cent; 
Atlantic Manganese Co., manganese, 
$3,309.64, 15 per cent; W. Michelini, 
chrome and manganese, $2,182.54, 43 
per cent. 


George Otis Smith Defines Noble 
Minerals 

Speaking at a recent meeting of the 
Portland Cement Association Dr. George 
Otis Smith, the director of the U. S. 
Geological Survey, said: 

“We are apt not to pay enough honor 
to the humble but useful things of life. 
The dominant position of our country 
in a world of industry and commerce 
is due largely to our wealth in the 
essential minerals, and the statistical 
record of the growth of our mineral 
industry shows how the baser metals 
have taken the leadership from gold 
and silver. Indeed the non-metals, 
once of subordinate rank, now far ex- 
ceed the metals in value of annual out- 
put. To make a more specific compari- 
son, the three building materials, 
cement, stone and clay products, 
reached last year an output valued at 
$500,000,000 and exceeded the total 
value of all the metals except iron. 
The annual output of your own prod- 
uct, cement, exceeds in value that of 
any two of the metals except iron and 
copper. The noble minerals of today 
are the mineral fuels, the metals, iron 
and copper and the structural mate- 
rials. Upon these the daily life of our 
industries depends.” 





Brass cartridge cases to the extent 
of 56,250,000 lb. are to be sold by the 
Director of Sales. Bids are to be re- 
ceived until noon Jan. 5. 


Process for Making Phosphoric 
Acid Improved 


Bureau of Soils Has Devised Method 
Involving Briquetting and Smelting 
—Cottrel] Plant Used 


After comprehensive experiments 
officials of the Bureau of Soils are con- 
vinced that a method has been devised 
which offers advantages over the pres- 
ent process for extracting phosphoric 
acid from phosphate rock. The rock 
is briquetted with sand and coke and 
smelted in a fuel-fed furnace. In ad- 
dition to the laboratory work which has 
been done the method has been tested 
on a commercial scale at a plant built 
for the purpose by the Bureau. 

Since it has been possible to make 
in a small plant a product which could 
be sold in competition with the product 
of the large plants using the sulphuric 
acid process, it is regarded ‘as practi- 
cally certain that a large scale plant 
could make even a better showing. The 
development not only means cheaper 
fertilizer, it is believed, but will make 
possible the extension of the life of 
the rapidly diminishing phosphate de- 
posits. In handling the Florida mate- 
rial by the old method one of the most 
troublesome impurities is the clay. 
This clay is particularly gluey in char- 
acter. Advantage has been taken of 
this property, which forms a splendid 
binder for the briquettes. Due to the 
difficulties of keeping the fuel in di- 
rect contact with loose material, re- 
sults of an encouraging nature were 
not obtained until the briquetting plan 
was worked out. Sufficient sand to 
furnish the required silica also occurs 
in the deposits as an impurity. The 
only needed materials which are not 
right at hand are coke and fuel oil, 
but the Florida phosphate deposits are 
splendidly situated in regard to those 
materials. Coke is made in large quan- 
tities in the Alabama coal fields, and 
fuel oil may be brought directly across 
the Gulf from the Mexican oil fields. 
Under the present methods of handling 
phosphate rock elaborate screening 
and washing must be done to separate 
the rock from the impurities. This led 
to the waste of some two-thirds of the 
rock. In the experimental runs the 
Bureau of Soils chemists were able to 
recover a 64 per cent phosphoric acid, 
which is equal to 47 per cent P,0:. 

It is predicted at the department that 
the new method will revolutionize the 
fertilizer trade. It is possible that 
it will have a decided bearing on the 
plans of Western smelters to ship 
superphosphate into the Middle West. 

The work on this problem was begun 
by the Bureau of Soils five years ago 
under the direction of Dr. W. H. Ross. 
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His experiments were confined almost 
entirely to the use of the electric fur- 
nace and the Cottrell precipitator. Dr. 
_Ross succeeded in getting a very con- 
centrated product, but the costs were 
considerably higher than those of the 
sulphuric acid process. J. N. Car- 
rothers, one of the bureau’s electro- 
chemists, continued the work begun by 
Dr. Ross and in co-operation with the 
R, B. Davis Co. experimented on a 


semi-commercial scale. He reduced 
costs to the point where they were al- 
most identical with the sulphuric acid 
method, but the general conclusion was 
reached that the electric furnace could 
not be used except in cases where an 
exceptional high-grade product is re- 
quired, 

Early in 1918 W. H. Waggaman was 
placed in charge of the work and began 
experiments with fuel instead of the 


electric arc. Many obstacles had to be 
overcome, some of which had to do 
with furnace construction. Finally a 
sort of combined blast and open-hearth 
furnace was devised. By using fuel 
cil and the briquetting process it soon 
became evident that the major prob- 
lem was solved. There still remain 
some mechanical details which must 
be worked out. Complete success of 
the process is anticipated. 
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Special London Letter 


Public’s Lack of Confidence Makes 
Financing Difficult—Santa Ger- 
trudis’ Notes at Discount— 
Little Mine Development 
Reported 


By W. A. DoMAN 


London, Dec. 7—In these days when 
the financial position has got upon 
people’s nerves, confidence in the im- 
mediate future seems to have re- 
ceived a nasty blow. Perhaps it is not 
to be wondered at. Deflation and the 
consequent fall in commodity prices 
are making themselves felt. Trouble 
is reported in the produce markets, 
and in the various trade directions; 
metals have tumbled to an alarming 
extent, and there is talk of assistance 
having to be given to firms in Mincing 
Lane, Liverpool, and, it is whispered, 
the Stock Exchange. With tin below 
£209, a drop of something like £59 in 
a month; with lead at about £25 10s., 
copper at £77 10s., and spelter under 
£30, base-metal companies are experi- 
encing a drab time. Investors are 
selling in all directions, and mining 
shares cannot exempt themselves from 
the influence. Fortunately tin, copper, 
and lead companies never reckon upon 
a stable price for the metal, so that 
there is always a margin; the position 
at the moment, however, is far from 
pleasant. Gold has fallen to 117/1d. 
per oz. and silver to 468d., so that the 
whole gamut of mining descriptions is 
affected. From the standpoint of min- 
ing operations no one cares to take a 
lead, partly because of the virtual im- 
possibility of doing so. Where so 
many companies need money, and 
where the demand for their products 
has fallen off, the public cannot be in- 
duced even with big baits to assist at 
the moment. Sound as the notes of- 
fered by the Santa Gertrudis were re- 
garded as being, the times are unpro- 
pitious, and subscriptions did not roll 
in as they would have done normally. 
Yesterday for the first time dealings 
took place, and it was a disappoint- 
ment to all to find that the notes were 
quoted at £10 discount. Not a satis- 
factory beginning by any means. But 
Santa Gertrudis is not solus in this 
respect. Large industrial corporations 


that will live long after Santa Ger- 
trudis is wound up have the mortifica- 
tion of seeing their notes, even better 
secured, knocking about at a discount. 
Companies must have money, it is 
true, if their operations are to be 
continued. The Buena Tierra, a Mexi- 
can undertaking, is asking for £66,000 
in five-year notes, carrying 10 per 
cent interest cumulative, and_  re- 
deemable with a bonus of 25 per 
cent. This offer is at the rate of one 
note to every five shares held. The 
notes have a prior lien on all the 
profits, and as the issue is small, the 
security, though it cannot be divorced 
from the speculative, is nevertheless 
of its kind quite good, and the man- 
agement and the 25 per cent bonus 
would get the money readily ordi- 
narily. Some of the American mining 
companies directed from this side have 
in the past proved very successful in 
financing on some such lines. 

Strangely enough—or perhaps it is 
not strange—new mining companies 
report much in the way of develop- 
ments in these days. It is so 
noticeable that after a spell of dullness 
quite a number of companies find 
something to announce, and as some- 
times from 50 to 100 ft. of driving are 
mentioned it is pretty obvious that the 
news has been saved up. 

If emphasis were needed upon the 
parlous condition of many of the gold 
mines on the Witwatersrand it could 
be found in the speech of Lord Harris 
at the annual meeting of the Consoli- 
dated Gold Fields. This finance com- 
pany has the misfortune to be inter- 
ested in several mining areas where 
nature has been rather parsimonious in 
distributing the gold. No one can 
blame the company, for the claims were 
acquired when the belief obtained that 
the deep levels of the Rand would prove 
as profitable as the outcrops, and when 
boring at great depths had indicated 
the continuity of the Main Reef series 
of reefs. The metallic content, how- 
ever, is so low that there would be no 
surplus of revenue over expenditure 
were it not for the existence of the 
gold premium. Recognizing that the 
prospects are far from hopeful so far 
as the Central Rand is concerned, the 
Gold Fields has altered its constitution 
somewhat and will: in future pay 


greater attention to industrial enter- 
prises. It has already invested fairly 
substantial sums in South Africa, in 
England and in America, as regards 
the last named in power undertakings 
and the American Trona Corporation. 
Several of these, especially in South 
Africa, have yet to be developed, but 
the change is a sign of the times. 

During the war all South African 
mining shares held by enemies were 
placed in the hands of either the Pub- 
lic Trustee in this country or with the 
Custodian of Enemy Property in South 
Africa. Some of the mining and 
finance companies have purchased such 
holdings and issued them at low rates 
to the other shareholders. There are 
still remaining, however, shares to the 
value of about £6,000,000, mainly held 
in South Africa, which the two officials 
mentioned are endeavoring to realize. 
The finance corporations here would be 
only too pleased to take the shares but 
there seems to be considerable diffi- 
culty in coming to an arrangement. 

A Rhodesian mine, the Lonely Reef, 
in which Rothschilds were interested in 
a way at its inception, has more than 
borne out the estimates then made. It 
is one of the brilliant exceptions of the 
country, and although it has been in 
existence ten years its ore reserves at 
September 30, just announced, stood 
at 207,912 tons of an average assay 
value of 21.39 dwt. Three months 
earlier the quantity was 198,341 tons 
and the value 22.2 dwt. Not many 
mines can maintain an average ex- 
ceeding an ounce. There is another, 
the Globe & Phoenix, which has more 
than surprised its management. What 
seems like a new reef has been dis- 
covered at the 14th level and capital 
values are shown, i.e., 51 dwt. over a 
stoping width. In the 15th level the 
first assays exceed 5 oz. over a stop- 
ing width. The interesting problem at 
the moment is whether this reef will 
junction with one previously worked. 


AUSTRALIA 


Queensland Government Secures Yampi 
Sound Iron Ore 
From Our Special Correspondent 


Brisbane, Nov. 5—Notwithstanding 


that London financiers turned down the 
State Premier’s request for a loan, a 
part of which was for establishing a 
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government iron and steel works, the 
Minister for Mines has just stated that 
it is intended to go on with the enter- 
prise, and with this end in view to 
buy the large and rich iron ore deposit 
at Yampi Sound that has been under 
offer for the past four months. This 
iron and steel works project is, on ac- 
count of its magnitude, mixed up with 
the political situation of Queensland 
more prominently than any other state 
schemes which the present government 
has in hand. When the British refused 
the loan it was decided by the Queens- 
land government to appeal to the coun- 
try to show that the people approved 
of its policy, and the result of a gen- 
eral election which was brought about 
six months before the term of the old 
parliament would otherwise have ex- 
pired is that the government has come 
back to power with a small (and very 
much reduced) majority of members, 
but with a considerable majority of 
the people as a whole against them if 
all the other parties in the new House 
are numbered against them. The gov- 
ernment now announce that they are 
going to carry on, and that they intend 
to get the money for the proposed iron 
and steel works at Bowen as well as 
for other purposes. As a matter of 
fact they have closed with the Yampi 
Sound iron ore deal and are paying the 
£30,000 which is the price in debentures. 
A sum of £3,000 had previously been 
paid for the option to purchase. 

The ore deposit is on Cockatoo Island, 
belonging to Western Australia, on the 
northwestern coast of the continent, 
250 miles north of Broome, 1,500 miles 
from Perth, W. A., and nearly 2,000 
miles by sea from the port of Bowen, 
Q., on the east coast. The Minister for 
Mines describes the deposit as one of 
the best if not the very best in the 
world, and it certainly is a good one. 
Borings carried out by the Queensland 
government show that the ore con- 
tains 69.6 per cent of metallic iron, 
with only 0.1 per cent of silica, 0.1 per 
cent phosphorus and 0.005 per cent sul- 
phur. The quantity of ore on the island 
has been officially estimated at 20,750,- 
000 tons above sea level, with an un- 
known quantity below the level and 
large supplies that have been shed into 
the deep water of the foreshore from 
its precipitous slopes. 

The principal Queensland iron ore 
deposits are in the Cloncurry district, 
600 miles by rail from Bowen. This 
ore runs only 50 per cent metallic iron, 
and, as it is high in silica, it is pro- 
posed to blend it with the Yampi Sound 
ore in the manufacture of iron and steel 
at Bowen. 

The coal for these works is to come 
by rail from the Bowen River, 60 miles 
inland. From this coalfield an almost 
unlimited supply of good coal will be 
available as soon as the railway to that 
place is finished, probably in twelve or 
fifteen months. In addition to the State 
colliery three coal leases are being 
opened up by a private company, and 
it is officially estimated, as the result 
of extensive borings, that when the 
two mines are properly developed they 


will be capable of- producing a million 
tons of first-rate coking coal per annum 
for over a hundred years, and that in 
addition to meeting the bunker require- 
ments of oversea steamers calling at 
Bowen they will very soon be able to 
supply the needs of the whole of North 
Queensland at a reduction of 33 per 
cent in price compared with that paid 
for coal at present obtained from the 
south. 

The only large iron and steel works 
at present in Australia are those of 
the Broken Hill Proprietary Co. at 
Newcastle, and these are doing so well 
that it is intended to add to the exist- 
ing plant at once. These works are 
supplied with iron ore from South 
Australia, and this ore, which runs 
61.70 per cent iron, has to be conveyed 
35 miles by rail and about 1,300 miles 
by water. On the other hand, the coal 
used at the works is mined right on 
the spot at Newcastle, and the climatic 
ccnditions are all in their favor as com- 
pared with Bowen, which is within the 
tropics. 


CANADA 
British Columbia 


Labor Abundant in Kootenays—Con- 
solidated M. & S. Co. Refuses 
Custom Ore Unless Shipper 
Can Finance Marketing. 

Bullion 


Nelson—Abundant labor is now avail- 
able for mining operations throughout 
the Kootenays, and in: some cases a 
surplus even in the more skilled lines 
in contradistinction to the condition 
prevailing a few weeks ago. This 
change has been brought about largely 
through depression in the lumbering 
industry, releasing hundreds of men 
formerly employed in the woods, and 
by an influx of miners from across the 
line, who have been laid off. The One 
Big Union strike, which practically 
paralyzed the Slocan silver-lead min- 
ing industry during last summer and 
fall, is in consequence at an end. 

Silversmith Mines, Ltd., operating 
the Silversmith mine (formerly the Slo- 
can Star) at Sandon, B. C., has de- 
clared a dividend of 1c. per share. This 
will be the only dividend paid by Slocan 
companies during 1920. Silversmith, a 
silver-lead property, appears to be the 
only Slecan property in a position to 
operate profitably under present con- 
ditions. 

The Blue Bell mine of the New Ca- 
nadian Metal Co. on Kootenay Lake and 
scene of the earliest lode mining oper- 
ations in this section continues opera- 
tions, but with a reduced force, prefer- 
ence in employment being given, it is 
stated, to men with families who have 
been with the company for several 
years. 

Complaint by the Associated Boards 
of Trade of Eastern British Columbia 
that charges for coal and coke used in 
smelting operations are excessive is re- 
sulting in an inquiry being made into 
costs of production and distribution of 
Crow’s Nest Pass coal and coke prod- 
ucts. 


A further curtailment in Kootenay 
mineral production must inevitably 
follow notice served on shippers by the 
Consolidated Mining & Smelting Co. of 
Canada, Ltd., that no custom ore can 
be taken care of until further notice 
unless shippers are in a position to 
finance the carrying or marketing of 
the bullion themselves. 

The Consolidated M. & S. Co. has 
sharply curtailed all new construction 
operations around the Trail smelter, 
following banking advices that no ad- 
ditional advances on metal stocks on 
hand or accumulating could be looked 
for. It is stated that following the 
curtailment order men employed on 
purely constructive work were laid off 
to the number of about 300 or 400. This 
may be taken to indicate that construc- 
tion of the proposed concentrator, de- 
signed for handling lower grade Ross- 
land ores, will be inevitably postponed 
for several months at least. 


Victoria—Reference has been made 
to the incorporation of the Coast Range 
Steel, Ltd., an organization said to be 
backed by British capital to the ex- 
tent of $15,000,000 and whose plans are 
to establish in British Columbia an 
iron and steel industry capable of tak- 
ing care of all the requirements of 
northwestern America and as well of 
securing a large share of the foreign 
transpacific trade. It was said, too, 
that another British syndicate has had 
its engineers in the field in British 
Columbia investigating its natural re- 
sources with a view to starting a simi- 
lar enterprise. A third announcement 
has been made in this connection which 
is of interest. It is that the Industrial 
Department of the provincial govern- 
ment has undertaken to loan $250,000 
to finance the amalgamation of the Port 
Moody, Eburne and Tudhope electric 
plants, the new company to be known 
as the B. C. Steel Works, Ltd. No of- 
ficial confirmation, however, is avail- 
able of the assistance said to be prom- 
ised by the government, 


Britannia Beach—The Britannia M. 
& S. Co. has shut down its mill and 
ceased shipments owing to the condi- 
tion of the copper market. Mine de- 
velopment is being continued. The 
July, 1919, schedule of wages is again 
in force. 

Ontario 
Power Outlook Improving—Kerr Lake 
To Stop Production ° 

Cobalt—The outlook as regards the 
supply of electric power is becoming 
more favorable, owing to increased 
rainfall and the continuance of open 
weather causing a rise in the level of 
the lakes and river. 

It has been decided to discontinue 
production at the Kerr Lake mine for 
the present, but as many men as pos- 
sible will be retained and employed in 
development work. Operations at the 
Dominion Reduction plant, which was 
running chiefly on ore from the Kerr 
Lake, will be considerably curtailed. 

Porcupine — Development work on 
the Clifton Porcupine has been sus- 
pended. A circular issued to the share- 
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holders states that under the financial 
conditions prevailing during the last 
few months it has been found impos- 
sible to dispose of treasury stock in 
sufficient quantity to provide funds 
needed to carry on development on an 
adequate basis. It was therefore 
thought advisable to conserve the funds 
now in the treasury until such time 
as it is found expedient to resume work. 
The results of the work so far done 
give reason to believe that the prop- 
erty can be made a profitable producer 
and it is intended to seize on the first 
favorable opportunity to complete the 
financing of the company and proceed 
with development. 

At the McIntyre the new vein sys- 
tem lying about 400 ft. south of the 
No. 5 shaft has been opened for about 
225 ft. on the 1,375 level with highly 
favorable results, the vein showing a 
width of 20 ft., with gold content stated 
to average higher than in the main vein 
system. 


Boston Creek—A find of almost pure 
chalcopyrite has been made in the west 
crosscut at the 500-ft. level of the 
Miller Independence. It occurs in the 
form of a small solid vein lying along- 
side a vein of calcite. Assays in bulk 
show 82.48 per cent copper, with $2.80 
in gold and 1.3 oz. silver per ton. A 
copper-bearing vein on the surface has 
been traced for a considerable distance, 
assays from which seldom exceeded 3 
and 4 per cent, indicating that mineral- 
ization is increasing at depth. 


Gowganda—At the Trethewey prop- 
erty the drift on the “office” vein is in 
over 100 ft. with high grade showing 
all the way. A shipment of high-grade 
ore is being prepared. 

The Miller Lake-O’Brien with a pro- 
duction of 708,872 oz. last year paid 
taxes on profits of $451,000. 


NICARAGUA 


Nicaragua Mining Co. Near Profit- 
Earning Stage After Nine Months’ 
Work 


Pis Pis District—The Nicaragua Min- 
ing Co. has developed between $500,- 
000 and $1,000,000 worth of ore -aver- 
aging about $22 per ton at the Neptune 
mines. A large tonnage of manta and 
disintegrated vein rock running $3 to 
$14 per ton has also been located. 
Operation of the first 3-stamp unit of 
the amalgamating mill was begun on 
Nov. 1. <A $4 per ton profit is esti- 
mated with $12 mill heads and 60 per 
cent recovery. It is expected that the 
mill will be handling 100 tons daily 
this month. With nine stamps dropping 
the capacity, it is figured, will be 120 
tons per day and the profit at least 
$10,000 per month. Barry Searle, con- 
sulting engineer and general manager, 
finds that the Neptune vein contains 
three paystreaks, one along the foot- 
wall, one along the hanging and one in 
between. These chutes in places come 
together to form a pay chute 35 ft. 
wide averaging better than $15. As 
developed thus far these chutes have 
an estimated length of 450 ft. with faces 
still in pay ore. Granville S. Borden 


has been appointed general superin- 
tendent in place of William B. Daniel, 
resigned. 

The Eden Mines tunnel toward the 
Hidden Treasure vein is showing good 
stringers of ore which do not appear 
cn the surface. The company hopes to 
cut the Hidden Treasure vein about 
Jan. 1. 


MEXICO 
Coahuila 
Torreon Smelter Down Until Spring 


Torreon—Persons arriving here from 
the Mapimi camp report that the smel- 
ter of the Penoles company and the 
Penoles mines have been closed down. 
The miners and outside laborers have 
been discharged and many of them are 
leaving with their families. A few of 
the Americans, heads of departments, 


are being retained in camp. Others 
have been sent to Monterrey or 
Aguascalientes. 


The smelter at Torreon remains idle 
and the management does not antici- 
pate the resumption of work until after 
March. They have notified all shippers 
that no more ores will be received until 
further notice. 

Rafael Bustamante, a prominent 
rancher of this district, has filed on 
the vacant ground contiguous to the 
famous Buena Ventura and Cuatro de 
Julio mines in the Velardefia mining 
district. The A. S. & R. is still operat- 
ing its smelter in this camp here. 


Saltillo—Local mining men of this 
city are opening up some promising 
veins of lead and zinc ores in the Jaquez 
de Ferniza mountains near by. Their 
group of mines is composed of 26 per- 
tenencias which are being thoroughly 
prospected and developed. 

The Esperanza and Placeres mining 
companies with headquarters in this 
city have called for a general meeting 
of stockholders to be held the latter 
part of this month, at which time as- 
sessments will be levied in order to 
carry on development work until ore 
shipments can be resumed. 


Guanajuato 
New Ore Found at Melladito Group 


La Luz.—Development work is be- 
ing carried on in the Melladito Group 
of mines of the United Mines Co. This 
work has resulted in the finding of a 
new body of good milling ore. The 
company’s 15-stamp mill at this prop- 
erty was shut down about a month 
ago and will remain down until con- 
ditions warrant a resumption of oper- 
ations. Joseph MacDonald, Jr., is 
superintendent in charge of mines. 


ARIZONA 


Copper Queen and C. & A. To Cut 
Wages Jan. 1—May Resume 
Operations at Hardshell 


Bisbee—The Arizona Bisbee Copper 
Co. has suspended operations indefi- 
nitely. 

The Copper Queen and the Calumet 
& Arizona have posted notices advis- 


ing a cut in wages effective Jan. 1, 
1921. For all employees whose wages 
are $5.35 and above the reduction is 
$1 per day. For those receiving less 
than this amount the reduction is 80c. 
per day. For all salaried men there 
is a reduction of 20 per cent on the 
base rate of pay. The service bonus 
is to be discontinued, 

The Shattuck mine and mill have 
been closed down. About 40 men are 
still retained at the mine to do the 
necessary repair work and continue 
some development work. 

The Wolverine & Arizona are not 
now shipping. A few men have been 
retained doing some development on 
the 300 level. 

Courtland—Shipments of ore have 
been discontinued at the Great West- 
ern Copper Co.’s property, at Court- 
land. 

Patagonia—H. K. Welch is on his 
way to Patagonia from New York. 
Upon his return it is reported opera- 
tions will be resumed at the Hardshell 
mine, of which he is general manager. 
The new shaft will be unwatered and 
the drift continued on the 500 level 
until it cuts the orebody. Operations 
have been suspended since last May. 

The Mowry mine has resumed ship- 
ping lead-silver ore to the El Paso 
smelter. 

The present campaign of diamond 
drilling has been completed at the 
Three R mine. Neither the future 
plans or the results of the diamond 
drilling have been announced. The 
property belongs to Magma Copper 
interests. Representatives of the 
Three R have been examining the Blue 
Nose mine. 

Fred Kohlberg and C. C. Allen h-~ 
taken a lease on the Flux m‘~ 
are milling lead carbonate ore. Sev- 
eral shipments of concentrates have 
been made recently. 

Work in the tunnel of the Andes 
mine, which belongs to R, R. Richard- 
son, is progressing and has now 
reached a point where the vein cut by 
higher workings is expected. 

The Grey Brothers are doing some 
exploration work in the tunnel in 
which they encountered grey copper 
ore recently. 

Duquesne—At the Duquesne and 
Washington camps owing to the slump 
in the price of copper most of the 
mines and leases have been shut down. 
Some lead-silver ore is still being 
shipped, which is mostly produced at 
the Kansas mine. 

At Rosemont in the Santa Rita 
Mountains all mines are idle, opera- 
tions having been suspended recently. 

Silverbell—In its report for Novem- 
ber, the management of El Tiro Leas- 
ing Co. will submit plans for financing 
an extensive development campaign 
during the period of market depression. 
Salaried employees have voluntarily ac- 
cepted a 20-per cent cut in salaries. 

Chloride—George N. MacBean, a 
Holbrook druggist, has been made re- 
ceiver for the Tennessee and Schuylkill 
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mining interests of Chloride, in a hear- Senora — Announcement has_ been UTAH 

ing of corporation troubles lately held made that Carson Hill Gold’s new mill 

at Holbrook, before Superior Judge J. will be ready Jan. 15. The number of _— — a po own—Utah Opera- 
E. Crosby. Application had been made stamps dropping will be doubled and ors To Cut Wages 

by Frank A. Garbutt, of Los Angeles, the mill capacity will thus be brought Wage decreases have been decided 
for foreclosure of a $300,000 mortgage tc 15,000 tons of ore monthly. upon by Utah operators to go into ef- 
held by him on the property, which, Amador City—The Bunker Hill com- fect Jan. 1. Silver-lead producers will 
according to statement in court, has a pany has resumed mining on the 1,750 ™ake a cut of 75c. per day and copper 
value approximating $10,000,000. The and 2,800 levels. Sinking of the deep Producers a cut of $1. 


application was denied, with some ref- winze has been temporarily suspended Eureka—Ore shipments from the 
erence to the fact that Garbutt, while but will be resumed when conditions Tintic district for the week ended Dec. 
sole manager, had failed to make the are favorable. 10 amounted to 179 cars as compared 
mines pay. The receivership was asked NEVADA with 199 cars the week before. 

by Charles A. Burke and associates, ee J Park City—Shi 

who have taken over the Garbutt mort- a eae for phan ny Louise ended = %0 rane partie eli os 
gage. Announcement was made that site ie oan — and concentrates against 2,137 tons the 
production would be resumed soon at y aie ~Tr a week before. 

the mines, which have been the main Pioche—Virginia Louise stockholders a a h 
support of Chloride, shipping silver- met at Pioche on Dec. 20 to act upon a oe 8 ded Ji “ in 
lead ores. proposal to amend the articles of incor- spended operations on account of 


. : : : ket conditions 
i ’ poration so as to permit an increase in — . 
Jerome—The stockholders’ fight has the capital stock from 1,000,000 shares 


been suspended within the Jerome Su- COLORADO 

perior Copper Co. till after the Arizona : $1 per value to 1,500,000 shares of 4 + 
State Corporation Commission has in- the same par value. The principal rea- Hidden Treasure Near Camp Bird 
vestigated the books of the company son for this is that the market for Vir- Bought by Company Headed by 
Tan ele ol is dak to tall te oe ginia Louise fluxing ore has improved. . Benedict Crowell 


From Sept. 10 to Nov. 15 the company 
had a market for only 75 tons daily 
a Ge hte Sa sida Waar ae one Benedict Crowell is president, has pur- 
cent higher than formerly. On Dec. ane Z the Hidden Treasure property, 
NEW MEXICO 4 the old freight rate was restored. Ad- cane oi oo a. - Swan Bird 
ditional contracts have also been made Leen. The See 1 alsh-Me- 
under which the A. S. & R. will take 100 ones ep Hiddes ana plans to ad- 

Lordsburg—Shaft sinking is being tons daily and the International Smelt- 3000 f e Hidden Treasure tunnel about 
continued at the Eighty-five mine. A ing Co. from 50 to 250 tons daily. ue t. and do considerable lateral de- 
station is being cut on the 1,050-ft. Shipments under this latter contract aa a me Set ae equipment 
level. A sump, 10 x 10 x 28 ft., will are to begin as soon as the require- Wiieanean orint ny oa the Silver 
be cut and an electric triplex pump ments of the International demand it. iy “se aan an une ronton and 
installed with a capacity of 175 gal. Thus the company expects tobe able : " ce a led idden Treasure 
per min., to pump direct to surface. tv market about 400 tons daily. A pt a mon . mill & ne Hae esac 
Drifts are being carried both east and larger hoist must be installed as well ee 
west on the vein on the 900-ft. level. as better facilities for handling the ~ >: ; ‘ 

The Co-operative mine is sinking ore between shaft and loading bins. oh ae a cigar down indefinitely. 
the main shaft at the rate of about New underground development is also f 7 ik d a oo that the 
3 ft. per day. planned. idle. The emia ye haga perce 

Tyrone—A test run of the new Pp Increase of the capitalization of. the high cost of operating. It is believed 

: ; ‘ : rince Consolidated Mining & Smelting : P 

cyanide mill on the Cora Miller mine Co. wen euneweel: eamteeiek Ate that the mine will resume work early 

has been completed with satisfactory eels ao special ssa ah in the spring. 

results. Harry Wheeler for many vests SO tate’ Cigy on Deceit, at whion  Montenuma—The Bell mine, once 

eke Ph . ’ meeting a total of 850,000 shares out producer of high-grade silver ore, 
. of 1,000,000 was represented. which has been idle for about 20 years, 

CALIFORNIA An amendment to the articles of the as been optioned to George H. Short, 

company was passed providing for in- of Salt Lake City, who plans to or- 

creasing the capital stock from 1,000, %@nize a development company. 

000 to 1,500,000 shares, and decreas- Leadville—Lessees who have been 

Rough & Ready—lIt is reported here ing the par value of the stock from $2 developing the Lillian property have 
that the Old Black Bear mine, once to $1 per share. The 500,000 shares of opened a promising body of zinc ore, 
owned by County Assessor Henry capital stock increase is to be put in which assays 30 per cent to 35 per 
Schroeder and recently worked by East- the treasury of the company. cent zinc. The tunnel has been ad- 
ern interests, will be refinanced and Ore shipments from the Pioche dis- vanced 400 ft. to a total distance of 
operated under the name of the Kansas trict for the week ended Dec. 9 de- 700 ft. A raise from the tunnel cut 
mine. William Buholz is promoting the creased, being 2,255 tons. Shipments the ore at a height of about 100 ft. 
deal. New equipment will be pur- were: Prince Consolidated, 1,110 tons; The development work is not yet suf- 
chased if the transaction is consum- Virginia Louise, 855; Bristol Silver, ficient to determine the size of the ore 


Angeles, where allegations of mis- 
management were made against Mana- 
ger George Mitchell and President M. 
P. Frazier. 


Ouray—The Hidden Treasure Mining 
Co., a new incorporation, of which 


Operations in Lordsburg District 


Cyanide Installation at Juniper Mine 
Complete 


mated, 195; Black Metals, 45; and Combined Shoot. Ore bins have been built at the 
A. R. Archibald, of the same district, Metals 50. portal. The ore will be shipped to 

is at present in Omaha seeking to  fy—At the Ruth mine of the Nevada ©#N0n City for treatment. 

finance a company that will reopen the (Consolidated, at a point about 600 ft. Telluride—Shipments of concentrates 

old Osceola mine. northeast of the Ruth shaft and 500 @uring November were as_ follows: 


Hayden Hill—Installation of the 40- ft. from the orebody recently opened Tomboy, 50 cars; Smuggler-Union, 40; 
ton cyanide plant and other machinery up, drilling has demonstrated a body of Liberty Bell, 12; total, 102. 


at the Juniper mine at Hayden Hill is copper ore 150 ft. thick and consider- | Paradox—The Cummings Chemical 
now complete. Supplies for the win- ably above the average in copper. Co. has discontinued operations on its 
ter’s run are on the ground. The main Both the Nevada Consolidated and carnotite properties temporarily, in 


shaft is down 386 ft. and still in pay the Consolidated Copper Mines have view of unsatisfactory developments in 
-ore. Two stopes have been cut and announced that no further reductions the market for vanadium bearing 
-another will be started. will be made in the working forces. minerals. 
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IDAHO 
Coeur d’Alene District 


Gold Hunter Shuts Down; Other Pro- 
ducers May Follow—Wage Cut 
Expected Soon 


Wallace—Development work at the 
Interstate-Callahan since production 
was suspended on Oct. 1 has yielded 
gratifying results bearing on the con- 
tinuity of the orebody at great depth. 
A short time before the shutdown the 
shaft had been completed to the No. 10 
level and crosscutting started to the 
vein. This level is 1,250 ft. below the 
main working tunnel and probably 3,000 
ft. from the surface. The crosscut dis- 
closed over 4 ft. of high-grade zinc- 
lead ore and drifting is now progress- 
ing with every indication that the ore 
showing will be fully as good as on 
No. 9, 200 ft. above, where the shoot is 
800 ft. long. After drifting to what- 


ever extent deemed necessary, the com- © 


pany will sink another 200 ft. and open 
up No. 11 level. This and other devel- 
opments work is making steady addi- 
tions to the company’s proved ore re- 
serves and insures maximum produc- 
tion when a profitable zinc market 
comes back. 

Gem—tThe Black Bear Mines Co. has 
suspended development operations after 
doing much preliminary work which 
has placed the property in excellent 
condition for future operations. 


WASHINGTON 


Washington Producers Forced 
To Curtail 


The depression in the metal market 
is seriously effecting producers in 
Washington. The Electric Point mine 
in the Northport district, the major 
lead producer of the state, has reduced 
its crew to twenty-five men. These 
will be employed on development. All 
ore necessarily mined will be stored. 
The Sunset Copper mine in the Cascades 
its putting its mine and mill in shape 
and expects to close down some time 
this month. The United Silver-Copper 
at Chewelah has decreased its force. 
The copper ore in this last property is 
heavily “sweetened” with silver and 
the favorable silver market may en- 
courage the continuation of operations. 

Colville-—The Old Dominion mine, a 
bonanza twenty years ago, has been re- 
opened. After a year’s development 
work the lessees report that they have 
developed shipping ore. The ore is 
high-grade silver-lead occurring as re- 
placement chimneys in limestone and 
the erratic occurrence of the ore makes 
development uncertain, 


ILLINOIS 


Cave-in-Rock Fluorspar Co. Buys 
Julia F. Mines 


Elizabethtown — Winfred Ledbetter, 
of Rosiclare, Ill., underground fore- 
mdn at the Rosiclare Fluorspar & Lead 
Co.’s mine, was run down by a mine 
motor on Dec, 11 and killed. It is re- 


ported that he was walking down the 
drift without a light. 
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MINNESOTA 
Cuyuna Range 


Only Six Mines Now Operating on 
Range 


Crosby—With the closing of the open 
pit mines for the winter and the recent 
shutdown of several of the underground 
properties the Cuyuna Range is left 
with but six mines actively operating, 
and only five of these are producing 
ore at the present time. These are the 
Kennedy and Meacham mines, Rogers- 
Brown Ore Co.; the Croft mine, of the 
John A. Savage & Co.; the Armour No. 
2 mine, of the Inland Steel Co.; and 
the Bonnie Belle mine, of the Liberty 
Mining Co. The Maroco mine at Trom- 
mald is developing an open-pit prop- 
erty of washable iron ore which is ex- 
pected to be an active shipper with the 
opening of navigation in the spring. 

Shipments from the Cuyuna through 
the Lake ports for the season of 1920 
amounted 2,127,168 tons as compared 
with a total shipment of 1,819,935 tons 
last season. In addition to the above 
Lake shipments about 50,000 tons has 
gone forward by all-rail shipment to 
furnaces this season, chiefly from the 
Bonnie Belle, Sagamore and Arko 
mines. The bulk of the rail shipments 
were made to the Zenith Furnace Co., 
Duluth; smaller shipments went to the 
South Chicago plant of the Steel & 
Tube Co. of America. 

Cuyuna—The Biwanago Mining Co., 
diamond drill contractors, is operating 
two drills underground at the Kennedy 
mine, drilling from upper levels to 
block out ore ahead of development on 
the new 362-ft. level. 

Ironton—Installation of an electric 
hoisting plant and transfer of other 
surface equipment into new quarters 
at the Feigh mine of the Northwestern 
Improvement Co. is nearly completed 
and the operators plan to resume 
underground mining early next month. 

Whitmarsh Mining Co. has begun ex- 
ploring with two drills on lot 5, section 
9-46-29, known as the Huntington mine. 
This property, operated as an under- 
ground mine in 1918 and 1919, has since 
been idle. The orebody may now be 
stripped and worked by steam shovel. 

Riverton—It is reported that Will- 
iams, Carlson, et al., fee owners of 
the Rowe mine, recently closed down, 
will institute proceedings against the 
Pittsburg Steel Ore Co. to recover dam- 
ages for alleged loss of several hun- 
dred thousand tons of ore in mining 
operations carried on by that company. 


Mesabi Range 


Construction of Mesabi Iron Co.’s Plant 
Progressing 


Nashwauk—Due to a mud slide in. 
La Rue pit, a shovel working on strip- 
ping was overturned, killing one man. 
Two were caught in the wreckage but 
one was recovered after a short dura- 
tion of time. 

Babbitt—Construction of the main 
mill and adjacent buildings comprising 
the plant of the Mesabi Iron Co. for 
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the treatment of low-grade magnetic 
iron ore is in progress and it is esti- 
mated that the plant is 40 per cent 
complete. It is anticipated that under 
ordinary conditions the plant will be 
running by the first of the summer. 


MICHIGAN 
Marquette Range 


Trumbull-Cliffs Furnace Stock Offered 
To C.-C. I. Employees 


Ishpeming—Employees of the Cleve- 
land-Cliffs Iron Co. are being offered 
stock of the Trumbull-Cliffs Furnace Co. 
on an installment basis. The stock is 
8 per cent cumulative preferred and is 
guaranteed by the Cleveland-Cliffs. The 
par value is $100 and each employee has 
the privilege of subscribing to ten 
shares, making payments of 10 per cent 
per month for ten months. Many have 
already availed themselves of the offer, 
which expired on Dec. 20. The Cleve- 
land-Cliffs Iron Co. is now being re- 
organized under the laws of Ohio in- 
stead of West Virginia, and the capital 
stock is being increased. 

Negaunee—tThe first cut in wages on 
the Marquette Range has been an- 
nounced for the Rolling Mill mine, op- 
erated by Clement K. Quinn & Co. The 
reduction amounts to 25 per cent and 
took effect Dec. 16. The only other 
mining company in the iron ore district 
to announce a new scale of wages is 
the Charcoal Iron Co. of America, op- 
erating the Yale mine on the Gogebic 
Range. It is expected that other com- 
panies will make cuts after Jan. 1. 


Gogebic Range 
“G” Pabst Shaft Has’ Two Accidents 


Ironwood—The Oliver company has 
received eight electric mine locomotives 
which will be distributed among its sev- 
eral mines on this range. Several will 
be sent to the Tilden mine, where a ro- 
tary converter has been installed. They 
will be used on the stockpile trestles 
as well as underground. 

There were two hoisting accidents in 
“G” shaft of the Pabst mine last week. 
On Dec. 3 a wheel came off one of the 
skips and when the skip came up into 
the shaft house the front end wedged 
between the rails, smashed some of the 
bracing in the shaft house and turned 
upside down. The damage was not so 
great but what hoisting could be re- 
sumed the next shift, however. On Dec. 
8 when the cage was coming up with 
a load of men a broken rail caught on 
the bottom plates, tearing them and 
checking the cage. Then the rail was 
snapped off and the cage jerked up- 
ward, throwing all the men off their feet 
and bruising them severely, but for- 
tunately causing no more serious in- 
jury. The cage continued to surface 
and the hoisting engineer did not know 
that anything had gone wrong. 

At “H” shaft of the Pabst the skips 
have been run through the shaft for 
the first time. This is the fifth elec- 
trically equipped shaft which the Oliver 
company has fitted out in the past two 


years. 
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Daily Prices of ‘Metals 








\ 





Copper. N. Y. Tin a "Lead : Zine 
Deo, |—2etrefinery* : | ; hid 
Electrolytic 99 Per Cent Straits N. ¥. . St. ; t. L. 
16 13.00@13.50} 31.00 |33.75@34.25 4.50 4.60@4.75| 5.65@5.75 
17 13.00@13.50} 31.00  |34.00@34.50 4.50 4.60 5.65@5.75 
18 13.00@13.50 31.00 |34.00@34.50 4.50 4.50 5.65@5.75 
20 12.85@13.35 30.75 = |33.50@33.75 4.50 4.50 5.65@5.75 
21 12.85@13.35 30.50 33 .00@33.50 4.50 4.50 5.65@5.75 
22 13 00 30.00 |32.50@32.75 4.50 | 4.50 5.65@5.75 


*These prices correspond to the followi 
@13.75, 13.25@13.75, 13.25@13.75, 13.10@ 


ng ‘quotations for copper, “delivered”: 13.25 


13.60, 13.10@13.60, and 13.25c. 


The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 


the best of our judgment the prevailing va 


lues of the metals for deliveries constituting 


the major markets, reduced to the basis of New York, cash, except where St, Louis 


is the normal basing point, or as otherwise noted. 


Copper is commonly sold “delivered,” which 
the refinery to the buyer’s destination. 


All prices are in cents per pound. 
means that the seller pays the freight from 


uotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For oo an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. 5 3 
Quotations for zine are for ordinary P 


Cathodes are sold at a discount of 0.125c. per lb. 


rime Western brands. Tin is quoted on the 


basis of spot American tin, 99 per cent grade, and spot Straits tin. 

















London 
i Tin | Lead Zine 
Standard ae a sete 2 de = 
ig Spot 3M | — | Spot 3M | Spot 3M | _ Spot 3 M x 
s —|——_— iz ee ap 3 7 
16 754 754 | 86 215 218 214 | 23 | 258 | 2 
17 744 744 ee } 211 215 224 | 24 | 25% | 273 
18 ste ia coe. | eee ee aa -- | ee 22 
20 74 742 | 85 2074 | 2113 | 233 | 243 | 26 273 
21 733 | 731 | 84 | 2054 | 210 | 228 | 238 | 253 26% 
22 Ss | 7% 1 ee | = 207; | 218 | 22% | 24 253 





The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 


| 


Silver 


Sterling |New York,.| NewYork) 


Silver and Sterling Exchange 


Silver 
| Sterling | New York, | New ‘York, 
Foreign 


London 











He , ; Dec.| F Dd : 

Dec. | Exchange we we oe | London ec | Exchange | Origin " Oren ; 

16 | 3483 | 99 642 | 417 | 20| 3482 | 993 | 62 40 

16 |) 3 | Sok | Gat | ai” ll an] 3528 | 99 3| 623 40 

ig | 3493 | 99 | 638 | 41 22} 3514 99} 633 403 
ean York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
sterling silver, 925 fine. 


Metal Markets 
New York, Dec. 22, 1920. 

To those who have so kindly co- 
operated with us by furnishing confi- 
dential information; and to those who 
have accepted our report of the metal 
market as being honest and as accurate 
as may be: Greeting. May the coming 
year bring a return to normal condi- 
tions, which will mean the utmost of 
prosperity and happiness to us all! 








Possibly in no week this year has 
business been more stagnant in the 
metal market than in the one just 
passed. There has been an utter lack 
of demand and also of pressure to sell 
on the part of producers, many of 


London quotations are in pence per troy ounce of 


whom continue off the market at pres- 
ent prices. Under these conditions, our 
quotations are largely nominal. More 
interest is being taken in the internal 
affairs of the American Smelting & 
Refining Co., discussed on pages 1229 
and 1230 of this issue, than in selling. 

Transatlantic freight rates to Eng- 
land continue at the figure set by the 
conference, that is, $13 per ton for cop- 
per and $12 for lead, but rates from 
ports in the Hamburg area are quoted 
as low as $5 and $6. Transpacific rates 
to Hongkong and Kobe are given as 
$11.25 per ton. 


Copper 


Large producers continue to hold for 
14c. delivered, and we have no reports 
that indicate that they are cutting un- 
der this figure. Smaller producers have 


’ lish a basis for inventories. 





offered copper during the week at 13.50 
@13.75c., and at least one large outside 
interest is willing to sell at 13.125@ 
13.25c. delivered. Some business has 
been reported at each of these levels, 
but the total volume is insignificant. 
The dullness is incident to business 
conditions, as well as the season, and 
includes export as well as domestic de- 
mand. 

The firm of Guggenheim Bros. an- 
nounces that on and after Jan. 1, 1921, 
it will act as a sales agent for the sale 
of metals. This agency will sell the 
entire production of copper of Utah 
Copper Co., Chino Copper Co., Ray Con- 
solidated Copper Co., Nevada Consoli- 
dated Copper Co., Chile Copper Co., 
Braden Copper Co., and Kennecott Cop- 
per Corporation. The sale of metals 
through this agency will be under the 
management and executive direction of 
Joseph Clendenin, who is now vice- 
president in charge of sales for the 
American Smelting & Refining Co. 
Hamilton M. Brush will take charge of 
the smelting company’s copper sales. 
The copper smelting and refining con- 
tracts between the American Smelting 
& Refining Co. and the other companies 
mentioned will remain unaffected. 


Lead 


On Monday, Dec. 20, the A. S. & R. 
reduced its official price of lead from 
5e. to 4.75c., New York and St. Louis. 

Inquiries have been fairly numerous 
and well distributed during the last 
week. They have been for prompt de- 
livery and have resulted in few sales, a 
fact which leads to the thought that 
they are made in many cases to estab- 
Sellers of 
lead on contract report that such deliv- 
eries are being accepted fairly well at 
current prices, and most of the pro- 
ducers will go into the new year with 
little unsold lead on their hands. De- 
mand for futures has been slack, how- 
ever, and unless business picks up after 
January first, stocks are likely to ac- 
cumulate rapidly, despite curtailed pro- 
duction. 

Demand is utterly lacking in St 
Louis. 

Zinc 

The price of zinc has remained sta- 
tionary, with practically no business. 
It would seem that European zinc 
could be imported profitably, but it 
probably could not be sold except at 
markedly lower prices than the nominal 
ones which we quote. Also, domestic 
consumers, in general, demand a better 
quality than the Belgian product, which 
contains up to 2.5 per cent lead and 
0.25 per cent iron. 

Tin 

Practically no business has been done 
in tin since our last report. Even an 
inquiry for a 25-ton lot is provocative of 
a great deal of noise and much tele- 
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phoning. We understand that the 
Straits government has advanced the 
price to be paid for the tin production 
ot that country to an equivalent of £236 
c.if. London. When this tin is finally 
sold, it will prevent any sudden rise in 
the price, although it will no duobt be 
marketed carefully. 

Straits tin for future delivery: Dec. 
16th, 35.50@36c.; 17th, 35.50@36c.; 
18th, 35@35.50c.; 20th, 34.50@34.75c.; 
21st, 34@34.50c.; 22d, 33.75@34c. 

Arrivals of tin in long tons: Dec. 
14th, Australia, 125; China, 10; 20th, 
Straits, 300. 


Silver 


Referring to our comments in last 
week’s report, the market for the last 
week has justified these remarks, as 
prices have ruled at a slightly higher 
level than for the preceding week. The 
disposition to sell appears to be grow- 
ing less, and at times considerable in- 
quiry at current prices springs up. Buy- 
ing for account of the Indian bazaars 
has been reported of late at the recent 
low points, which has added strength to 
the market. It would seem as if sil- 
ver had steadied, at least for the pres- 
ent, at about current figures. 

Mexican Dollars—Dec. 16th, 493; 
17th, 494; 18th, 483; 20th, 47§; 21st, 
478; 22d, 48%c. 


Gold 


Gold in London: Dec. 16th, 117s. 6d.; 
17th, 116s. 2d.; 20th, 117s. 5d.; 21st, 
115s. 9d.; 22d, 116s. 6d. 


Foreign Exchange 


Sterling and most other foreign ex- 
change has shown an upward tendency 
during the last week, owing ‘to year- 
end settlements and Christmas remit- 
tances. On Tuesday, Dec. 21, francs 
were 5.89c.; lire, 3.41c.; and marks 
1.365c. New York'funds in Montreal 
have advanced to the highest point in 
many years, and were quoted at 197; 
per cent premium. 


Other Metals 


Aluminum—For 50-ton lots: ingot, 99 
per cent and purer, 33c.; 98@99 per 
cent, 32c.; nominal list prices. Sales re- 
ported as low as 22c. 


Antimony — Chinese and Japanese 
brands, 5%c.; market quiet. W.C.C. 
brand, 64@64c. per lb. Cookson’s “C” 
grade, 11@124c. Chinese needle anti- 
mony, lump, nominal at 4c. per lb. 
Standard powdered needle antimony’ 
(200 mesh), 7c. per Ib. 

White antimony oxide, Chinese, 
guaranteed 99 per cent Sb:0;, whole- 
sale lots, 7c. 

Bismuth—$2.40 per lb., 500-lb. lots, 
and $2.42 per lb., 100-lb. lots. 

Cadmium—Nominal, $1.40 per Ib. 

Cobalt—Metal, $6 per lb.; black oxide, 
$4.10 per lb.; sulphate, $1.60. 

Iridium—Nominal, $350@$400 per oz. 

Magnesium—Crude, 99 per cent or 
over pure, $1.75 per lb. for 100-Ib. lots 
and over, f.o.b. Niagara Falls. 
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‘Molybdenum Metal in rod or wire 
form, 99.9 per cent pure, $832@$40 per 
lb., according to gage. 

Nickel—Ingot, 48c.; shot, 48c.; elec- 
trolytic, 45c., f.o.b. Bayonne, N. J. 

Monel Metal—Shot, 35c.; blocks, 35c., 
and ingots, 38c. per lb., f.o.b. Bayonne. 

Osmium—Open market, $70@$80 per 
troy oz. 

Palladium—$75 per oz. 

Platinum—Firm at $75 per oz. 

Quicksilver—Nominally $50 per 75- 
lb. flask, with second-hands selling as 
low as $47 per 75-lb. flask. San Fran- 
cisco wires $45. Market dull. 

*Rhodium—$200@$225 per troy oz. 

Ruthenium—$175@$200 per troy oz. 

*Selenium—Black powdered, amor- 
phous, 99.5 per cent pure, $2@$2.25 pe 
lb. 

Thallium Metal—Ingot, 99 per cent 
pure, $20 per Ib. 

*Tungsten Metal—$35@$60 per kilo- 
gram, according to purity and gage. 


Metallic Ores 


Chrome Ore—Guaranteed 50 per cent 
Cr.0; foreign ore with a maximum of 6 
per cent silica, 55@60c. per unit, New 
York. California concentrates, 50 per 
cent Cr.0; and upward, 60@65c. 

*Manganese Ore—45@50c. per unit, 
seaport; chemical ore (MnO.) $60@$65 
per gross ton, lump; $75@$80 per net 
ton, powdered. 

Molybdenum Ore—85 per cent MoS,, 
55@60c. per lb. of contained sulphide, 
New York. 

*Tantalum Ore—Guaranteed minimum 
60 per cent tantalic acid, 45c. per lb. 
in ton lots. 

‘Titanium Ores—Ilmenite, 52 per cent 
TiO., 14@2c. per lb. for ore. Rutilu, 95 
per cent TiO., 15c. per lb. for ore, with 
concessions on large lots or running 
contracts. 

*Tungsten Ore—Scheelite, 60 per cent 
WO; and over, per unit of WO:, $4@ 
$4.50, f.o.b. mines; wolframite, 60 per 
cent WO; and over, per unit of WO:, 
$4@$4.25, in New York. 

Uranium Ore (Carnotite)—Ore con- 
taining 14 per cent U,0, and 5 per cent 
V:0; sells for $1.50 per lb. of U;0; and 
75c. per Ib. of V:0;; ore containing 2 
per cent U0; and 5 per cent V.0; sells 
for $2.25 and 75c. per lb., respectively; 
higher U;0, and V:0; content com- 
mands proportionately higher prices. 

Vanadium Ore—$1.50 per Ib. of V2.0; 
(guaranteed minimum of 18 per cent 
V.0;), New York. 

*Zircon—W ashed, iron free, 5c. per Ib. 

*Zirkite—According to conditions, $80 
@$90 per ton, carload lots. Pure white 
oxide, 99 per cent, is quoted at $1.15 
per lb. in ton lots. 


Zinc and Lead Ore Markets 


Joplin, Mo., Dec. 18—2Zinc blende, per 
ton, high, $36.40, basis 60 per cent zinc; 
premium, $32; Prime Western, $30; 
fines and slimes, $27.50@$25. Calamine, 
basis 40 per cent zinc, $30. Average 


1Furnished by Foote Mineral Co., Phila- 
delphia. Pa. 
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settling prices: Blende, $34.80; cala- 
mine, $30; all zine ores, $34.72. 

Lead, high, $58.50; basis 80 per cent 
lead, $55@$47.50; average settling 
price, $53.70 per ton. 

Shipments for the week: Blende, 8,- 
225; calamine, 153; lead, 835 tons. 
Value, all ores the week, $335,770. 

Sellers were expecting continued fa- 
vorable market conditions until Friday, 
when news of the metal trade of Ger- 
many with England was received. Sel- 
lers realized then that $30 was the best 
that could be expected, and a number 
marketed their ore. Purchases, how- 
ever, were only 5,200 tons. Production 
practically balanced the shipment. 


Platteville, Wis., Dec. 18—Three cars 
of blende was sold Monday at $37 base. 
Only thirteen producing mines remain 
operating. Shipments for the week: 
Blende, 456; lead, 39 tons. Shipments 
for the year: Blende, 60,341; calamine, 
2,551; lead, 4,562; sulphur ore, 1,342 
tons. Shipped during the week to sepa- 
rating plants, 1,182 tons blende. 


Non-Metallic Minerals 


Asbestos—Crude, No. 1, $2,000@ 
$3,500; No. 2, $1,400@$2,000; spinning 
fibres, $400@$1,000; magnesia and com- 
pressed sheet fibres, $325@$500; shingle 
stock, $110@$150; paper stock, $60@ 
$75; cement stock, $17.50@$30; floats 
$8.50@$15, all per short ton, f.o.b 
Thetford, Broughton, and Black Lake 
mines, Quebec, Canada; 5 per cent t 
be added as Canadian royalty export 
sales tax. 


Barytes—Crude, 88 to 94 per cen 
barium content, $10@$12 per net ton, 
ground (white) $24@$30 in bags, car- 
load lots; (off-color) $22@$26 in bags, 
carload lots; all f.o.b. Kings Creek. 
S. C. Crude, 88 to 94 per cent, $23; 
ground (white), $45; ground (off color) 
$30@$32 per net. ton, less than carload 
lots, f.o.b. New York. Crude, first 
grade, $10 per ton, f.o.b. cars, Missouri; 
floated, $28 per ton in bbls.; $26.50 pez 
ton in 100-lb. bags; extra charge for 
bags, f.o.b. St. Louis. 

Chalk—English, extra light, 5@5ic.; 
light, 5@6c.; dense, .44@5c. per lb., all 
f.o.b. New York. 


China Clay (Kaolin) — Crude, $8@ 
$12; washed, $12@$15; powdered, $18@ 
$22; bags extra, per net ton, f.o.b. 
mines, Georgia; crude, $8@$12: ground. 
$15@$40, f.o.b. Virginia points. Do. 
mestic lump, $10@$20; powdered, $25@ 
$30; imported lump, $25@$35; powder. 
ed, $30@$35, f.o.b. New York. 


Feldspar—Crude, $8@$14 per grosa 
ton, f.o.b. Maryland and North Caro- 
lina points; $7.50@$10, f.o.b. Maine; 
ground, $27@$30, car lots, f.o.b. Balti- 
more; ground, $17@$21, f.0.b. North 
Carolina points; $17@$21 per ton, No. 1 
ground, f.o.b. New York State; $21@ 
$23 per ton, ground, f.o.b. Maine. Crude 
spar, very scarce. 


Fluorspar — Gravel, guaranteed 85 
ver cent calcium fluoride and not over 
6 per cent silica, $25 per ton, f.o.b. 
Illinois mines, and $25.50, f.o.b. Ken- 
tucky; ground, suitable for acid, chem- 
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ical or enameling purposes, $60; lump, 
$17.50, f.0.b.. Tonuco, N. M. In Canada 
85 per cent calcium fluoride sells for $20 
per ton, f.o.b. Madoc; output limited. 
Canadian price generally $18 (Canadian 
currency) per ton, f.o.b. mines; market 
inactive. 


Fuller’s Earth—$16 per ton, carload 
lots, f.o.b. New York. 

Graphite—The 90 per cent crucible 
erade is held in Alabama for 9c. per 
Ib. and 85 per cent grade, 7@9c. Lubri- 
cating grade commanding the best 
price is a fine flake, passing a 100@120 
mesh, and running higher than 96 per 
cent carbon. Linotype machines use a 
flake passing 90 mesh and standing on 
a 120 screen, with 90 per cent carbon, 
retailing at 75c. to $1 per Ib. and sell- 
ing to jobbers at 11@40c. 

Gypsum—Plaster of paris in carload 
lots sells for $4.25 per 250-lb. bbl., 
alongside dock, New York. Raw crushed 
rock, $3.50@$4.50; calcined stucco, $9; 
f.o.b. works, Illinois. 

Kaolin—See China Clay. 

Limestone—Dolomite, 1@2 man size, 
$1.60@$1.65; 2@8 in., $1.55@$1.65 per 
net ton, f.o.b. Plymouth Meeting, Pa.; 
fluxing, $1.65@$1.75 per net ton, f.o.b. 
Howellville, Pa. 


Magnesite, Calcined — High - grade 
caustic calcined, lump form, $35@$40 
per ton, carload lots, f.o.b. California 
points. In Chicago district, $57.70; 
Atlantic seaboard, $61@$63. 

Dead - Burned — $38 per 
Chewelah, Wash.; $58@$64, Chester, 
Pa. Austrian grade, $55@$60 per ton, 
f.o.b. Baltimore. (Magnesite brick— 
See Refractories.) 


Mica—India_ block mica _ slightly 
stained, per lb.: No. 6, 50c.; No. 5, $1.20 
@$1.40; No. 4, $2@$3; No. 3, $4.25@ 
65; No. 2, $5.50@$7; No. 1, $8. Clear 
block; No. 6, 55c.; No. 5, $1.75; No. 4, 
$3.25; No. 3, $5; No. 2, $6.50; No. 1, 
$8; Al, $10; extra large, $25; all f.o.b. 
New York; ground, $150 per ton, 
Philadelphia. Domestic, uncut, f.o.b. 
Franklin, N. C., as follows: Scrap, $45 
@$50 per ton; punch, 10c. per Ilb.; 
circle, 15@25c.; 14 x 2 in., 75c.; 2 x 
2 in., $1.15; 2 x 3 in., $1.65; 3 x 8 in., 
$2.10; 3 x 4 in., $2.50; 3 x 5 in., $2.75; 
3 x 6 in., $3.75; ground 165 mesh, $150 
@$170 per ton; ground roofing mica, 
$60; mica washers, 75¢c.@$2 per Ib.; 
13-in. disks, No. 1, $1.40 per lb.; No. 
2, $1.25. The foregoing domestic prices 
obtain also in the Chicago district. 


*Monazite — Minimum of 6 per cent 
thorium oxide, $30 per unit, duty paid. 

Phosphate Rock—Per long ton, Flor- 
ida ports: 77 per cent tricalcium phos- 
phate, $13; 75 per cent, $11.50; 75@74 
per cent, $11; 70 per cent, $8.35; 68 per 
cent, $7.85; 68@66 per cent, $7.60. 
Finely ground Tennessee rock sells for 
$8.50 per net ton for 13 per cent phos- 
phorus content, agricultural applica- 
tion; for acid-making, 14 per cent, $9; 
both prices being f.o.b. Centerville, 
Tenn. 

Pumice Stone—Imported, lump, 4@ 
50c. per lb.; domestic lump, 6c.; 
ground, 4@7c., all f.o.h. New York. 


net ton, 


Pyrites—Spanish fines, per unit, 12c., 
e.i.f. Atlantic seaport; furnace size, 
17c.; Spanish lump, 14@16c.; domestic 
fines, f.o.b. mines, Georgia, 12@14c. 


Quartz—(Acid tower) fist to head, 
$10; 1% to 2 in., $14; rice, $17; all net 
ton, f.o.b. Baltimore; lump, carload lots, 
$5@$7.50 net ton, f.o.b. North Carolina 
mines. 

Sand (Glass)—Dry glass sand, $4 per 
net ton, f.o.b. cars Mapleton, Pa. Sand, 
f.o.b. Ottawa, IIl., is $3 per ton; $2.50 
on annual contracts, Sand at Klon- 
dike, Gray Summit and Pacific, all in 
Missouri, is $2.50 on contract; some 
outside sales have been made at $4. 
St. Louis, open market, at $3.50; con- 
tract price on large quantities, $2.50; on 
small quantities, $3. 

Sulphur—$18 per ton for domestic; 
$18@$20 for export, f.o.b. Texas and 
Louisiana mines. Market quiet. 


Tale — Paper making, $12@$22 per 
ton; roofing grades, $9.50@$15; rubber 
grades, $12@$18; all f.o.b. Vermont. 
California talc, $20@$45, talcum powder 
grade. Southern talc, powdered, car- 
load lots, $12@$15 per ton; less than 
carload, $25, f.o.b. cars; freight to New 
York $5.25 per ton, carload lots; less 
than carload lots, $9.25. Imported, $60 
@$70; Canadian, $20@$40 per ton. 


Mineral Products 


Arsenic—White arsenic, 12@12éc. 
per lb.; sulphide, powdered, 15@15ic. 
per lb. in carload lots. 

Sodium Nitrate—$3 per cwt., 
vessel, Atlantic ports. Market quiet. 

Sodium Sulphate—For 95 per cent 
material, $22 per ton, f.o.b. mines, Idaho 
and Arizona, spot and six months’ 
contract. 

Potassium Sulphate—Domestic, $225 
@$250 per net ton, basis 90 per cent, 
f.0.b. New York. 


ex 


Ferro Alloys 


Ferrocarbontitanium—For 15 to 18 
per cent material, $200@$225 per ton, 
f.o.b. Niagara Falls, N. Y. 

Ferrocerium—Per lb., $12@$15. 

Ferrochrome—Carload lots, spot and 
contract, 60 to 70 per cent chromium, 6 
to 8 per cent carbon, 16@17c. per Ib. of 
chromium contained; 4 to 6 per cent 
carbon, 17@18c., f.o.b. works. 

Ferromanganese—Domestic 76 to 80 
per cent; $150, freight allowed; $145, 
f.o.b. seaboard bases; English, $135@ 
$140, c.if. Atlantic seaports. Spiegel- 
eisen, 18@20 per cent, $60@$65, f.o.b. 
furnace. 

*Ferromolybdenum—Standard grades, 
carrying from 50 to 60 per cent molyb- 
denum metal, with low sulphur, phos- 
phorus, and arsenic, $2 per lb. of con- 
tained metal, f.o.b. works. 

Ferrosilicon—For 10 to 15 per cent, 
per gross ton, f.o.b. works, $60@$65; 
50 per cent, $78@$80; 75 per cent, $160. 

*Ferrotungsten—Domestic, 70 to 80 
per cent W, 65@75c. per lb. of con- 
tained tungsten, f.o.b. works. Foreign, 
65c. 





1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. 


Ferro-uranium—35 to 50 per cent U, 
$7 per lb. of U contained, f.o.b. works. 


*Ferrovanadium—Basis 30 to 40 per 
cent, $6.50@$7.50 per lb. of V contained, 
according to silicon content, f.o.b. works. 


Metal Products 


Copper Sheets — Current New York 
price, 224c. per lb.; wire, 18c. Even 
lower quotations are heard. 

Lead Sheets-—Full lead sheets, 9c.; 
cut lead sheets, 94c. in quantity, mill 
lots. 


Nickel Silver — Unchanged at 34%c. 
per lb. for 18 per cent nickel. 

Yellow Metal — Dimension sheets. 
21ic.; sheathing, 21ic.; rods, § to 3 in., 
183c. 

Zine Sheets—$11.50 per 100 Ib., less 8 
per cent on carload lots, f.o.b. smelter: 
zine plates, 114c. per Ib. 


Refractories 

Bauxite Brick—56 per cent alumina. 
$160 per 1,000, f.o.b. Pittsburgh. 

Chrome Cement—40@45 per cent 
Cr.0;:, $55@$60 per net ton, and $65 in 
sacks, carload lots, f.o.b. eastern ship- 
ping points. 

Fire Brick—First quality, 9-in. shapes, 
$55@$60 per 1,000, Pennsylvania, Ohio 
and Kentucky. Second quality, $45@ 
$50. 

Magnesite Brick—9-in. straights. 
$110 per net ton; 9-in. arches, wedges 
and keys, $120; soaps and splits, $130 

Silica Brick—9-in., per 1,000: Chi- 
cago district, $65@$70; Birmingham. 
Ala., $56@$61; Mount Union, Pa., $55 
@$60. 


Iron Trade Review 
Pittsburgh, Dec. 21, 1920 


The steel market is stagnant as re- 
gards most independents. The Steel 
Corporation is booking a fair amount of 
business from its regular customers, 
and has received at least one important 
order from a consumer of long stand- 
ing, but not formerly a Steel Corpora- 
tion customer. 

The independent market remains, in 
general, on the level of the Steel Cor- 
poration prices, except that independent 
pipe prices are still $7 to $10 a ton 
above those of the Corporation. Shad- 
ing is fully expected to develop in some 
products. An important inquiry just 
out, for 16,000 tons of sheets for first 
half, may test the situation with re- 
spect to sheets. Western mills are 
shading the Pittsburgh basis in some 
lines. 

Pig Iron—The market remains stag- 
nant, with prices nominal at $35 for 
bessemer and foundry and $33 for basic, 
Valley. Lower prices are likely next 
month. 


Charcoal and Coke 
Charcoal—Willow, 7c. per lb. in bbls.; 
hardwood, 54c. per lIb., in 250-Ib. bbls. 
Barrel charge is 35c. additional. 


Connellsville—Furnace, $7.00; foun- 
dry, $6.00. 
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The Decline in Sulphur 


ULPHUR is used principally in the paper, powder, 

chemical, fertilizer, and kindred trades, and the world 
now obtains its requirements chiefly from the United States, 
Sicily, and Japan. The presence of sulphur in the Gulf 
section of this country was discovered in boring for petro- 
leum. It is found about 1,000 ft. below the surface of the 
earth, impregnated in limestone, and is recovered by the 
Frasch apparatus, which consists of a series of concentric 
pipes, through which superheated water is forced, melting 
the sulphur in situ, after which it is raised to the 
surface by air pressure, deposited in.a bin, and readily 
solidifies after exposure to the atmosphere. 

The three principal operating companies in the United 
States are the Union Sulphur Co., the Freeport Sulphur 
Co., and the Texas Gulf Sulphur Co., the last named being 
organized during the war, but did not begin to produce until 
after the armistice was signed. 

It is estimated that the combined possible production of 
the three companies mentioned exceeds the normal domestic 
demand for sulphur. The pre-war consumption of sulphur 
in the United States amounted to about 350,000 tons, but 
in 1918, at the time the armistice was signed, owing to the 
extraordinary demand for war purposes, the United States 
was using at the rate of 1,350,000 tons per annum, and 
even now the consumption is still much larger than before 
the war, owing to the fact that the fertilizer companies 
are utilizing this mineral instead of pyrites in making 
sulphuric acid. 

The United States must also supply the deficit abroad, as 
Sicily is turning out only about half of the quantity mined 
in pre-war days. The lack of labor in Sicily has reduced 
the output, and the cost of production has increased, owing 


to higher wages; in fact, the price at Sicilian mines is much 
higher than present quotations here. 

The Japanese output, during the first half of 1920, was es- 
timated at 21,000 tons, most of which was used locally. The 
price there is also much dearer than in the United States. 
It is interesting to compare the present prices of sulphur, 
with pre-war figures, inasmuch as this mineral today is 
relatively the cheapest heavy chemical. Prior to the war, 
the price was $20 per long ton at the mines, and $22 at 
eastern seaboard, say New York, Philadelphia, and Balti- 
more; whereas present quotations are $16 at the mines, and 
$20 to $22 at seaboard. When the current value of the 
dollar is considered, sulphur today is selling at practically 
half of its pre-war price. 

Twenty-three Uses of Sulphur and Sulphuric Acid 

For those whose interest in the uses of sulphur is ex- 
tensive, the following comprehensive list will be informative: 
1—Manufacture of sulphuric acid for a wide variety of 
uses. 2—Sulphurous acid. 3—Chemical reduction of wood 
in the pulp mills. 4—Warfare gases, gunpowder, and other 
explosives. 5—Fuses and matches. 6—As a fumigant, 
fungicide, and germicide. 7—Fertilizers. 8—Bleaching. 
9—Rubber manufacture. 10—Drugs. 11—Making various 
colors. 12—Vulcanized oil.. 13—Used by malt companies. 
14—As a preservative for beef. 15—For evaporating apples. 
16—Used by glue and photographic-film companies. 17—In 
certain processes of smelting and precipitation. 18—For the 
bedding of heavy machinery. 19—For the manufacture of 
strong acid for storage batteries, and for preparing rubber 
for insulation. 20—Carbon disulphide. 21—Sulphur chlo- 
ride. 22—Carbon tetrachloride. 23—-Manufacture of other 
chemicals. 


Chart of New York Stock-Market Fluctuations for the Last Three Years 
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Alaska Gastineau Mining Co. Continues 
Operating at a Loss 
Gold; Alaska 


A summary of results of mining and milling of the 
Alaska Gastineau Mining Co. for the third quarter of the 
fiscal and calendar year 1920, together with comparisons of 
the principal items for the previous quarters, follows: 




















Third Second First 
Quarter Quarter Quarter 

1920 1920 1920 
TRIMMERS o'sss a/e,4-055 ab ava ee une ae es 436,103 537,754 625,890 
CEE COMIN are, brass Sc vee Pee eledene cewses $0.89 $0.85 $0. 84 
| RE SARC ie eer ase eee oe eae 0.71 0.68 0.66 
Sin Cae tiie ac ac chance ae ieee 0.18 0.17 0.18 
Extraction per G@Mt.... 2... ccc ccccccnccsecs 79.82 79.39 79.16 
WO PONTO go 5 os candied c cee cceis $0.71 $0.68 $0.66 
Operating expenses, less miscellaneous income 0.89 0.79 0.79 
SOE WE Ce ba Soho tes cas easdenoennd $0.18 $0.11 $0.13 


During the quarter, 488,103 tons of ore was broken in the 
mine and 435,931 tons trammed to the oreways, as compared 
with 646,327 tons broken and 535,874 tons trammed during 
the previous quarter. Of the amount trammed about 32.7 
per cent represented excess ore drawn from the caved stopes. 
Various stopes on the 8th, 9th, 10th and 11th levels were 
mined during the period. Stoping was completed on the 
11th level, and Nos. 1 and 2 West on'the 9th level. A large 
tonnage of broken ore is therefore available in these stopes. 
A total of 716 ft. of development work was done. 

Owing to the scarcity of labor and small tonnage of ore 
delivered, the mill was operated on a two-shift basis in the 
coarse- and fine-crushing departments throughout the quar- 
ter, the concentrating department being operated on a three- 
shift basis. A total of 436,103 tons of ore was milled, as 
compared with 537,754 tons for the previous quarter. 

The company’s generating stations and transmission lines 
operated without interruption during the quarter. Very 
little power was supplied to other industries in the district, 
owing to the abundance of water power during the summer 
months, which was available to these industries. The gross 
value of ore delivered to the mill during the quarter aver- 
aged $0.89 per ton, or an increase over the second quarter 
of $0.04. Operating expenses, less miscellaneous income, 
amounted to $0.89 per ton, as compared with, $0.79 per ton 
for the previous period. The miscellaneous income showed 
a net loss of $8,156.18, the loss sustained in the operation 
of the company’s boarding houses having been in excess of 
the amount received from the sale of power. 

The following statement compares the operating results of 
the third quarter with those of previous quarters: 


REVENUE 
Third Second First 
Quarter Quarter Quarter 
1920 1920 1920 
Gross value of bullion and concen- , 
trates pROdUCEd..... ccc cccccccee $308,799.79 $364,866.48 $413,246.04 
EXPENSES 
Ore production and transportation... $202,827.84 $237,696.86 $285,406.01 
Pac cind.< HAG baw endaan ania balks 137,606.97 ree 00 172,441.83 
Shipping and smelting charges...... 13,495.49 15,339.45 17,572.48 
Administration and general expense. 27,772.34 22, 320. 62 22,410.60 
Total operating expenses......... $381,702.64 $426,536.95 $497,830.92 
; (a) $72,902.85 (a) $6l, - 45 (a) $84,584.88 
Miscellaneous income............. (a) 8,156.18 (a) 10.67 2,966.94 
Operating loess... 6. occ ccisics $81,059.03 $61,681,12 $81,617.94 


(a) Loss. 


Included in costs in the above statement are prepaid 
development items representing costs of breaking and pre- 
paring ore in previous periods, which have been carried on 
the books as deferred charges. Consequently, although the 


above operating statement shows a loss of $81,059.03 after 
including these charges, the actual cash receipts and dis- 
bursements for the see reflect a cash loss of only 
$17,693.84. 
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Nevada Consolidated Copper Co. 
Increases Deficit 
Copper; Nevada 


A statement of production and the result of operations of 
the Nevada Consolidated Copper Co. for the third quarter of 
the fiscal and calendar year 1920 shows that during the 
three months ended Sept. 30 there was produced 13,297,364 
lb. of copper, as compared with 13,063,667 lb. for the preced- 
ing three months. Operating at about one-half normal 
capacity during the quarter, a total of 671,063 dry tons of 
Nevada Consolidated ore, an average of 7,294 tons daily, was 
milled, as against 691,095 dry tons, an average of 7,595 tons 
per day, concentrated during the preceding quarter. The 
average copper assay of the ore milled during the current 
quarter was 1.50 per cent, as compared with an average 
grade of 1.47 per cent copper for the preceding quarter. 

Of the total tonnage milled 74 per cent was shipped from 
the steam-shovel pit and 26 per cent from the underground 
workings of the Ruth mine. In addition to the tonnage of 
concentrating ores treated, there was smelted 1,692 tons of 
a higher grade of ore from the Ruth mine. 

The cost of production for the quarter, including the fixed 
charges to cover depreciation of mine, mill and smelter 
plants, and equipment, and all administrative and general 
expenses, and after crediting miscellaneous earnings, includ- 
ing gold and silver values, was 16.04c. per lb. of copper, as 
compared with a cost, similarily computed, of 15.56c. per 
Ib. for the quarter ended June 30, 1920. 

The result of operations for the quarter is herewith pre- 
sented in comparison with the financial outcome of the two 
preceding quarters of the current year. The costs include, 
as above stated, the customary monthly charges for depre- 
ciation of plant and equipment and all overhead expenses: 


Third Second First 
uarter Quarter Quarter 
’ 1920 1920 1920 
Operating profit ae, Di draaxs cess ae +o 043.58 $47,276.49 $132,529.28 
Miscellaneous income. . ate ole 350,863.99 336,723.69 83,053.86 
Net gain or loss. . : ..(a) $83, 179.59 $384,000.18 $215,583.14 
Distribution to stockholders........ 499,864.25 499,864.25 499,864.25 
WUMNOM dsdcddexicuanesenae $583,043.84 $115,864.07 $284,281.11 
(a) Loss. 


The operating loss as shown for the current quarter is 
based upon an average carrying price of 15.417c. per lb. of 
copper, as compared with a basing price of 18.50c. for the 
second quarter and 22.66c. for the first quarter. The mis- 
cellaneous income includes credits for the precious metals 
recovered and Nevada Northern Ry. Co. dividends. A quar- 
terly distribution of 25c. per share to stockholders was 
made Sept. 30. 


Davis Daly Copper Co. 
Copper: Montana 

The report of the Davis Daly Copper Co. for the quarter 
ending Sept. 30, 1920, shows that 20,974 tons were mined, 
producing 2,486,806 lb. of copper and 107,023 oz. of silver. 
The average assay of the ore shipped was 6.51 per cent 
copper and 5.63 oz. of silver per ton. Cash and quick assets 
on Sept. 30, 1920, amounted to $568,899.06. Receipts and 
disbursements follow: 


eh. Le rd NS + cede SE $308,869.15 
a sre I dis dacwokdladedenr cnacceeka 77,516.58 
II iin do 6 a5 « 0ded ence xaddda saseeausn« $386,385.73 
RIN sisla od ardcikinn venee Ge sive endus dbugetes $57,867.26 
DARREN EA ACWEen s KRGS aaa owe wane Lae Lee ees 176,165.82 

NS Dale's Wad ran adkb nw 6990 6 Cbs coasEadetaass 13,203.28 
IT IN io 5 5s 5 055'4 a ore'ncs' as Ra nee Fuuene 56,200.24 
OR iiliss aa ieee: a aaid ttanahekedent se kas 13,645.51 
Te ss soo 6 Fea oS A east $317,082.11 


Total development for the quarter was 4,268 ft. 
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“Hopkins, The Jeffrey Bucket 


Is, Beyond Question, 
the Longest Life Bucket 


of Its Kind 
on the Market Today” 


| 


HE efficient bucket aesign of The Jeffrey Pivoted 
Bucket Carrier is one of the most important improve- 
ments that have been responsible for its remarkable 
success. 
“The Bucket outline gives the greatest capacity for complete 
discharge of materials, with minimum shock to the conveyors 
as a whole, and with minimum wear to the Bucket’s Hard- 
ened Tripping Cams. 
‘““TMhe bucket section plainly shows surfaces, edges and corners 
which have been re-inforced where long experience has 
dictated. You will notice too, that there are no obstructinz 
rods running across the buckets.” 
Catalog No. 210-J completely illustrates and describes the 


Jeffrey Carrier and features many important installations. 
Let us send your copy 


The Jeffrey Mfg. Co. 


974 North Fourth St., Columbus, Ohio 


BRANCHES: 
New York Scranton Chicago St. Louis 
Boston Philadelphia Buffalo Milwaukee 
Charleston, W. Va. Pittsburgh Montreal Birmingham 
Detroit Cleveland Dallas 
Denver Office: 
First National Bank Bldg. 


Los Angeles Office: 
Herman W. Hellman Bldg. 
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DEISTER- 
OVERSTROM 


DIAGONAL-DECK 


CONCENTRATING 
TABLES 


Deister-Overstrom Concentrating Tables for roughing, 
finishing, and slime concentration have certain special 
features, based on our study of all phases of table con- 
centration, which embody a distinct advance in tabling 
practice. Let us tell you about them—full information 
will be mailed on request. 





THE 


DEISTER CONCENTRATOR COMPANY 


MANUFACTURERS OF DEISTER AND DEISTER-OVERSTROM TABLES 


MLAIN OFFICE, FACTORY AND TEST PLANT— FORT WAYNE, INR. 


AGENTS ADDRESS: 

Hallidie Machinery Co. Smith Bldg., Seattle, Wash. 
soanee Hendy Iron Works 73 Sesame St., San Francisco, Calif. 

J. Rowlands 910 Dominion Bidg.. Vancouver, B. C. 
Salt Lake Hardware Company Salt Lake City, Utah, 
speeane -Rogers Manufacturing Co. 1718-20 California St., Denver, Colo. 

W. R. Grase & Co. Lima, Peru (South America) ; 
International Machinery Co. Santiago, Valpariso, Antofagasta, Chile ‘So. America) 
international Machinery Co. Oruro, Boliva (South America) 


Cable Address: Retaled 
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GOBEN TRACK TOOLS 


Make a Better Track Possible 


A smooth track with accurate, well-propor- 
tioned curves saves time and trouble in any 
mine. 


Goben Rail Bender 


The Goben Ball-Bearing Ratchet Rail 
Bender solves your bending problems at 
last. 


Leverage multiplied many times. 
A boy can bend a heavy rail with it. 
Bends either way from. same set. 


Waite 


aed 
ee 9 


mitt th 


Made in two sizes: 


No. 1 bends 8 to 20"pound rails. 
No. 2 bends 20 to 60 pound rails. 


Goben Spike Puller 


Saves Time Saves Spikes 


Rotating disk pulls different sizes—perfectly straight. 
Works up close to flange or frog. 


A light blow on the fulcrum sets the tapered jaws tight on the spike. 


Disks are durable and easily renewed. 


Made in two sizes: 


No. 1 pulls {, and * by 23;-inch spikes. 
No. 2 pulls 4 by 4 inch spikes. 


Track Jacks 


Double Acting Compound Leverage 
Drops load instantiy by means of trip. 


We carry in stock a complete line of ‘‘T”’ rails, 
splice bars, track bolts and spikes for mine use 
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THE HENDRIE & BOLTHOFF MFG. AND SUPPLY CO. 


Denver Since 1861 Colorado 


MUEUORNO LARUE ADNOEOOUOD OOOO EOE 
STAUAUAAUENTOUEONOODEALOAUAL 
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As tn UCH of the charm of 
24 Christmas lies in the 

CeCe cordial spirit of un- 

selfish friendliness that warms 
the hearts of men at the 


holiday season. 


LET’S carry the Christmas 

spirit throughout the coming 

year and thus restore the old- 
fashioned hum to the 


mining industry. 


Denver, Colorado 


Branch offices in all important mining centers 
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Missouri 


Write for 
Perfect” Wire Cloth 


Ludlow-Saylor Wire Co. 


General Offices ana Factory 


St.Louis, 
Branches at Chicago, El Paso, Salt Lake Coty 
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One of the 36 Marcy Roller Mills installed at a large Southwestern Copper Concentrating Plant 


THE MARCY ROLLER MILL 


An Engineering Product 


This mill carries 18 tons of rods or rollers, 3'4 
inches in diameter and smaller. All crushing is 
done by rolling action. 


In order to carry this rod mass effectively and 
economically, the best of material and engineering 
design enters into its construction. 


The particular MARCY ROLLER MILL 
illustrated above is designed for large and important 
installations. We recommend personal investiga- 
tion as to its operation. 


Write us and we will tell you where your repre- 
sentative may see these mills in action. 


Write for our latest Bulletin 


The Mine & Smelter Supply Company 


DENVER SALT LAKE CITY EL PASO NEW YORK 
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Steel Quality Insurance — 
is bought with every 
Sullivan Furnace 


OUR blacksmith cannot burn your 

drill steel in the Sullivan Forge. 
He does not have to depend on his 
judgment of color, which may vary 
with the changing light in the shop. 
Science protects him and you against 
mistakes. 


An Electric Signalling Pyrometer 
Goes With the Sullivan Forge 


Your smith sets the pyrometer to the 
exact heat which experience has shown 
best for tempering or making bits, as 
required. The furnace valves are then 
set to produce this heat as a maximum 
and the rest is automatic. 


You are insured against burned steel, 
with its resulting loss in drilling speed 
and time, reduced production and 
waste of steel. 


You know that each steel is of uni- 
form hardness, that the steel quality 
you paid for is preserved and that you 
are getting the maximum feet of hole 
out of each steel, before resharpening. 


toccocatuoatoccccrccacaracccaccereccereenevnecceseengenneenrennvnsegesegsgnstgendsnssvsvosdsssesvsevssvsssssssdvoesuscscssvooraTereersneeeuiannoceeneseeeeeeeeeeeeeeereeggeenedd¢0Q0000000000000080000900090900000000000000000090900000000000090809000000080000000000000000000000000UUOHUHOQOOHOONOONOUIOIIENETNT 


EO) Ys 


eae. °2) 
os Ee i er 


Sullivan Oi] Forge and Pyrometer. 


Features of the Sullivan 
Steel Furnace 


Burns oil or gas, within wide den- 
sity range. 


Economy of fuel and compressed 
air, uses low pressure air. 


. Great capacity; each side of the 
forge holds 16 to 25 steels. 


Flexibility, providing for heating 
any portion of the steel desired. 


Ease of adjustment and _ repair. 
Standard size fire brick are used al- 
together. 


The Sullivan Furnace is 4 ft. 9 in. by 
2 ft. 9 in. in floor area—weight 2500 lbs. 


Get Bulletin 274 
SULLIVAN MACHINERY COMPANY 


_126 SO. MICHIGAN AVE. Ge: ILLINOIS U.S.A. 


ae SALES ara SULLIVAN 


PRODUCTS 
Paso, Hants 9) So Fomtend, Outen ; Air Lift Pumps; Diamond Drills, 
a wiv Knee . : 
Now Vert, Pittsburgh. St Seen aa ee i 
FOREIGN SALES OFYICES: 
Pieter Beweete, Colutta: Cheatronia, Durban, Mata 
(SeSeoys 0 5 We, Teka: Tortean, Tons: Tore, Vane me “ne 


Contractors for Diamond Core Dri 


Vol. 110, No. 26 
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‘The Wedge Mechanical Fur urnace | : 


(Patented) 


YOUR ROASTING PROBLEM 
INTERESTS US 


When you are considering 
increased capacity or greater 
efficiency in roasting, or have 
some new process in which 
roasting is an important factor, 
we will endeavor to be of service. 


Write us fully, stating anal- 
ysis of ore, concentrates, m1x- 
ture or material you desire 
to roast, characteristics and 
physical condition of same, 
number of tons to be treated 
per twenty-four hours, and 
results you desire in the calcine. 


| Wedge Mechanical Furnace Company | 


Greenwich Point, Philadelphia 


‘ PUM ee td 











A FEW PROMINENT USERS 
OF HUM-MER SCREENS 





Bethlehem Steel Co. 
Pittsburgh Plate Glass Co. 
Arizona Copper Co., Ltd. 

Ottawa Silica Co. 

Morris Fertilizer Co. 

Goodyear Tire & Rubber Co. 









Continental Portland Cement Co. 
Laclede-Christy Co. 
The Norton Co. 
Diamond Alkali Co. 








‘Makes wire cloth screen 
faster and wear longer” 






Write for catalogue No. 42E— 
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American Smelting & Refining Co. 





HUM-MER INCLINED SCREEN 


Applies Electro-Magnetic Vibration to a ‘‘Drumhead”’ Tension Screen 


TONNAGE OUTPUT 
INCREASED 


NE company has installed 17 HUM-MER Inclined 

Screens. The following data gives the comparative 
results obtained with the HUM-MERS. In this installation, 
the desired material is an intermediate product, both the 
coarse and: fines being taken out so that the percent of 
product in the feed is low. 


Screen analysis Tonnage 
of product per hour 


Old Screen, 95.6% on 40 mesh, 1695 pounds 
HUM-MER, 96% on 40 mesh, 4644 pounds 


In this particular case a remarkable tonnage of 274% 
was obtained. 


HUM-MER Inclined Screens have been supplied for 
screening a great variety of materials; both coarse and fine, 
in fact, the HUM-MERS in the field today have shown 
definitely that the HUM-MER will handle finer sizing than 
has ever been possible through a wire cloth screening sur- 
face, and this with profitable tonnage. 


THE W.S. TYLER COMPANY, Cleveland, Ohio. 


Manufacturers of Woven Wire Screens and Screening Equipment 
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s | 
|9~ Why Cut Holes in 
~~ “Your Filter Cloths? 


eo ly) S This design of the Shriver Side-feed plates 

makes it unnecessary. The clothing of the 

press is a simple operation. It is only necessary to cut the cloth to the 
proper size and fold them over each plate. 


Shriver 
Washing 


Filter Presses 


The pyramidal surface of the Shriver plates is practically flush with the 
joint surface—this eliminates the stretching strain on the filter- 
ing medium. | 


The simplicity and rugged construction and operation of the Shriver press 
is an outstanding feature of its superiority. 


Inexperienced help and cheap labor can operate Shriver presses 
successfully. 


Write for descriptive catalogue containing many other Shriver features. 
Shriver Filter Presses are time, labor and money savers. 


Take Advantage of Shriver Filter Service 


Our experimental laboratory and the experience of our filtration 
experts are at your service to help you determine the best and 
most economical filtration for your particular product. Exact 
knowledge of filter mediums and pressure will increase output 
and reduce costs. This service is free to all. 


T. SHRIVER & 


826 Hamilton Street ; 
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All in the Day’s Work— 


Our plant is not confined to the making 
of small and medium sized gears. We 
have the mechanics and the equipment 
that enables us to meet your most exact- 
ing gear needs. 


Just look over this little flock at the top 
of the page. It represents the product of 
merely one of our numerous depart- 


ments but it’s proof that we have the 
“know how,” to serve you satisfactorily. 


Our 24 hour service on small and me- 
dium gears is nation known. This same 
time ratio applies to all gear orders re- 
gardless of cut or size. The quality is al- 
ways GEARS Philadelphia standard. 


We have a book that irsures against error 
in ordering. Ask for your copy and try it. 
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PRESCOTT 


23rd Level, Pabst Shaft 
Ironwood, Michigan 


Station Pumps in the Pabst Shaft 


HERE’S no shambling or relaying of water with 
Prescott-Menominee Pumps and this installation 
in the Pabst Shaft of the Oliver Iron Mining Co., 


[ronwood, Michigan, is no exception. 









400 Gallons 
per Minute 


Head 1700 ft. 


Here each, for there are two, 437” x 24” electrically 
driven Prescott-Menominee Pumps is delivering, direct 
to the surface, 400 gallons per minute and working 
against a 1700 foot head. 


We specialize in Electric Pumps for deep mines and 
would welcome an opportunity to discuss your pump- 
ing problems with you. 


THE PRESCOTT COMPANY 


FRED. M. PRESCOTT, President 
Menominee, Michigan 
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Every Traylor Truck 
Leaves the Plant a Complete Unit 


From our years of. experience in designing mining, 
milling, and smelter machinery, and our knowledge 
of the conditions under which they must operate, 
we know just what a truck is expected to stand and 
we have built them accordingly. Sufficient weight 
to stand the loads, ample power to get over the hills 
and rough roads—and a body for the particular 
work you wish to use it on—and we build all our 
own bodies and can furnish any type desired— 
which means prompt delivery of a complete unit. 


This feature should be of as great an interest to 
the modern mining man as it was to our ancient, 
yet learned visitors. 


Traylor Engineering & Manufacturing 
Company 


Allentown, Pa. 


Truck and Tractor Division Cornwel!ls, Bucks Co., Pa. 


New York Chicago Pittsburgh 
30 Church St. 1414 Fisher Bldg. 211 Fulton Bldg. 
Spokane Los Angeles 
Mohawk Bldg. Citizens Bank Bldg. 


For Immediate Delivery 


28 in. x 36 in. Bulldog Jaw Crusher 
48 in. x 60 in. Bulldog Jaw Crusher 
8 in. Bulldog Gyratory Crushers 
36 in. x 16 in. Type ‘‘A’’ Crushing Rolls 
42 in. x 18 in. Type ‘‘AA’’ Crushing Rolls. 


A Trayl:r Mctor Truck Hauling your con- 
centrates and a Traylsr All-Purpose Tractor 


Cultivating ysur ranch means real economy. 
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“‘Leyner-Ingersoll 
Drifters” 


The engineer says, “One 
drill for one purpose— 
that means efficiency.” 
He is right. 


The Purchasing Agent 
says, “One drill for as 
many purposes as possible 
—that means economy.” 
He, also, is right. 


“Leyner-Ingersoll Drift- 
ers” satisfy both. They 
are essentially drifting or 
tunnelling drills, and en- 
gineers the world over, 
specify them for this 
work. 


However, they have been suc- 
cessfully adapted to stoping 
and even for down hole work. 
Purchasing agents have 
shown their appreciation of 
this by specifying ‘“Leyner- 
Ingersoll” whenever a mount- 
ed drill is requisitioned. 


Adaptability 
Efficiency 


Economy 


Bulletin 4048, describing the 
“Leyner-Ingersoll Drifters” 
will be sent upon request. 


Ingersoll-Rand 


Company 
11 Broadway, New York 


Offices everywhere 
F 


Ing ersoll- 
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THE New HERRESHOFF FURNACE 















(Patented) | 
Gaus For Roasting, Calcining and Drying dase 
Write for Bulletin 
and state your 
Requirements 
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GENERAL CHEMICAL COMPANY 


Herreshoff Furnace Department, 25 Broad St., New York 


PACIFIC FOUNDRY COMPANY 


Pacific Coast Agents, 18th and Harrison Streets, San Francisco, California 
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URING more than a quarter of a cen- 

tury THEWS have demonstrated a 

“Gibralter” strength that has come to be 
synonymous with their name. 









Rugged construction, with simplicity of design 
and perfect balance, obtains that dependable, 
powerful, digging ability so essential in 
efficient shovel performance. 


THE THEW SHOVEL COMPANY 
Lorain, Ohio 





Power Shovels 
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HE name Monel is given to a line 

of metal products produced by The 
International Nickel Company from 
a natural nickel alloy—67% nickel, 
28% copper and 5% other metals. 
These productsinclude Monel blocks, 
Monel rods, Monel castings, Monel 
wire, Monel strip stock, Monel sheets, 
etc. The name Monel identifies the 
natural nickel alloy as produced by 
The International Nickel Company. 
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THE INTERNATIONAL NICKEL COMPANY 
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demands 
strong harness 


T chisels its way past and through otherwise 
proven “steam” metals. 





Only Monel metal has been able to hold super- 
heat to its work for only Monel is immune to the 
peculiar chemical and <ebrasive action of high 
speed gases. 


This natural alloy combines the toughness of 
copper with the well recognized rust, wear and 
corrosion resistance of nickel. Its coefficient of 
expansion is identical with steel, its strength is 
fully its equal. 


So we find Monel metal made standard for 
vital parts by leading valve manufacturers. It has 
a prominent place in the specifications of engineer- 
ing firms of the standing of J. G. White, Stone and 
Webster, Dwight Robinson Inc., etc., where acid, 
alkali, high heat and steam-wear. resistance are 
called for. 2 


THE INTERNATIONAL NICKEL COMPANY 
43 Exchange Place, New York 
The International. Nickel ‘Company of Canada, Ltd., Toronto, Ontario 


~ Machine parls 2. 


THE INTERNATIONAL NICKEL COMPANY 
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Some Interesting Results 
with Telsmith Reduction 
Crushers— 

























ER—Maximum 


: : The Telsmith Reduction 
ning, 2 in.s 


Crusher is specially de- 


ON CRUSH 












: REDUCTI 1 2 ope signed for re-crushing coarse ® 
NO. 2 TELSMITH . minimum dischars: P 3, bs.; ae hte sizes. 
41 in. cubes; . net weight, Th ll h 
size of feed, 2 . nded 20 H.P. ; n d f driving pulley, Seca on the Me 2, te built 
motor recomme : in.; speec¢ © : ‘4, 


12-16 


f to follow a No. 4, 5 or 6 
gyratory breaker or a jaw 
crusher up to I/4in. x 28 in. 





: ° in.; 
size = Aciwint pulley. 36 in. x 12 in 


size O hourly capacity Ww} 















: e-graine size. The data sheets, re- 
400 R.P.M.; i al sis-,0n tou sh, .clos eT ler’s standard testing produced herewith, are 
tons; screen ans ys sie: > opert ng (using y . ai on. based on actual measured 
ty 16 in discharge 1 05 in. opening, f ing ' capacities, ampmeter and 

with : / f llows: Retaine = * 15.1 % -on 37\ in. open . | screen tests. 

. oO . . ning, . » . : ‘0% 
sieves) as 6.1% 525 in, opentMe opening, 
. -on. q 093 in. OP 
P oO? . | % ; on. 


e ning, a ° \ 
- 3e%: on .263 in. opening, ‘046 in. opening, \ 0 


on .046 in. opening. 7.6%; 









































NO. 4 TELSMITH REDUCTION CRUSHER—Maximum size 
of feed, 7 in. cubes; minimum discharge opening, { in.; size of 
motor recommended, 50 H.P.; ret weight, 45,000 Ibs.; size of 
pulley, 275 R.P.M.; capacity per hour with’ {-in. bottom 
opening, 50-60 tons; screen analysis on hard Wisconsin granite 
with 15/16 in. bottom opening (using Tyler’s standard testing 
sieves) as follows: Retained on 1.05 in. opening, 12.5%; on .742 
in. opening, 25.3%; on .525 in. opening, 22.8% on .371 in. 
opening, 10.9%; on .263 in. opening, 8%; on .093 in. opening, 
9.5%; on .046 in. opening, 6.2%; thru .046 in. opening, 4.8%. 












The No. 4 Telsmith Reduc- 
tion Crusher (as shown in the 
picture below) is a massive re- 
crusher, built to follow a No. 8, 

or 10 gyratory, or a jaw 
crusher up to 36 in. x 48 in. 
feed opening. It has a feed 
hopper big enough to take a 
gravity feed of coarse rock 
without hand or mechanical 
feed regulation. 




















; 


Both machines produce their best results when choke-fed with a big column of rock above the crusher. 
Both discharge by gravity without centrifugal action. The crusher structure is short and heavy; the shaft 
rigid and absoluteiy unbreakable. The bearings are of large area with automatic lubrication. Glad to send 
you bulletin No. 2F1 (Telsmith Reduction Crusher) and catalog No. 168 (Telsmith Primary Breaker). 


SMITH ENGINEERING WORKS 
3195 LOCUST STREET, MILWAUKEE, WIS. 


Old Colony Bidg., Chicago, Ill. 50 Church St., New York City. 710 Witherspoon Bldg., Philadelphia, Pa. 
930 Oliver Bldg., Boston, Mass. 110 W. Park Way, N. S., Pittsburgh, Pa. 6110 Euclid Ave., Cleveland, O. 
2540 University Ave., St. Paul, Minn. Franklin and Chaming Aves., St. Louis, Mo. 325 W. Main St., 
Louisville, Ky. Chester, Florida. 528 Boston Bldg., Denver, Colo. Salt Lake Hardware Co., Salt Lake 
City, Utah. 625 Market St., San Francisco, Calif. Old National Bank Bldg., Spokane, Wash. 617 Hollings- 
worth a Los Angeles, Calif. Brown Fraser & Co., Vancouver, B. C. Watson, Jack & Co., Montreal, 
P.Q. Kelly Powell, Ltd., Winnipeg, Man. 
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That red-frictioned surface 
of Copper Queen— what tre- 
mendous gripping power it 
has! Nothing less than remark- 
able — how its grip cuts down 
power wastage! 

Nor do you want to forget the 
unusual flexibility of Copper 
Queen—a flexibility that adapts 
itself to sudden shocks and 
strains without a word of 
whimper. 

Why use incompetent belt- 
ing that means added strain on 
bearings, shaftings and hangers 
—added drain on power and 
fuel supply — added wear on 
machinery and equipment— 
when Copper Queen means 
greater ease, greater grip, 
greater power transmission ! 


























Our 30 years’ experience in making 

Western belts for Western industries 

is yours to use. Why not write our 
nearest office—today ? 


PIONEER RUBBER MILLS 
[Formerly Bowers Rubber Works] 
General Offices: San Francisco 


Sales Offices: 
Los Angeles Portland Salt Lake City 


Tacoma Denver 














Dealers in principal mining districts ‘ 
of the world ae 
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AERO BRAND 
CYANIDE 


Economical: Low delivered cost, ease of 
handling this flaky preduct, and reduced time 
required for settling and filtering solutions (due 
to coagulating effect on slimes) result in large 
savings in the course of a year. 


Efficient: Aero Brand Cyanide is being 
used successfully on the widest variety of gold 
and silver ores, from the simplest to the most 
complex, with extraction efficiencies equal to | 
the highest. 


Dependable: Shipments of Aero Brand 
Cyanide have always been made promptly, as 
needed, without disappointment to a customer 
in four years. 


American Cyanamid Company 
511 Fifth Avenue, New York 
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Ball Granulator 


: and 
_ minimize the destructive action of 
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making it the most durable 
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tinuous operation are first considerations, 


Grinding and pounding 

day after day and month 

FV ACM io Me Me Meta der) 

eerie My eM) 

The rugged design, extra thick 
shell, heavy steel lining and first- © 
class material, all of which feature ~ 
The 

the STEEL CASCADE on the machine 
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DIRECT CONNECTED WORTHINGTON 
“FEATHER” VALVE AIR COMPRESSOR 


¢ 


Worthington “FEATHER” Valve 


(Reg. U. S. Pat. Off.) 


Air Compressors 


HENEVER steady, always ready com- 

pressed air service is needed—Wiorth- 
ington meets the call. And as the line pressure 
is dependent upon the compressor, so is the 
compressor dependent upon its valves for 
efficient service and performance. 


Worthington Air Compressors have been 
standardized with “FEATHER” Valves— 
the simplest, lightest, most efficient valve ever 
developed for air compressor work. 


Worthington “FEATHER” Valve Air Com- 


Other Worthington Products: 


Gyratory Crushers, Jaw Crushers, Ais 
Compressors, Mine Pumps, Revolving 
Stone Screens, Ball and Tube Mills, 


To further enlarge their service, 
Worthington have acquired the good- 








PUMPS—COMPRESSORS—CONDENSERS—OIL & GAS ENGINES—-METERS—MININ & GAS ENGINES—METERS—MINING-—ROCK CRUSHING & CEMENT MACHINERY 








Deane Works, Holyoke, Mass. 

Blake & Knowles Works 
East Cambridge, Mass. 
Worthington Works 





will and mechanical equipment of the 
Platt Iron Works, Dayton, Ohio, for 
manufacturing Oil Mill Machinery, Hy- 
draulic Turbines, Feedwater Heaters 
and High Pressure Air Compressors. 


‘ 
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* wh y 
Harrison, Te 5 


oe Works, 


YORTHINGTO 


- Ze 
LISS SHA 


pressors, then, are the most highly developed 
apparatus for air compressor work, even as 
Worthington products are standard in their 
various fields. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 


W-374.8 


3) 













Hazleton, Pa. 











: a Cudahy, Wis. 
> Ss iin Snow-Holly Works 
wo Buffalo, N. Y. 


*~ Engine Works, Cudahy, Wis.) 
Power & Mining Works 


Epping-Carpenter, Pittsburgh, Pay 


December 


25, 1920 


At the Anvil-Palms Mine, 
Bessemer, Mich., 
study showed that a 


a time 


Shuveloder with a three man 
loaded 27 
tons of heavy, earthy hema- 


mucking crew 


tite in one hour of actual 
This with a 
mew operator, running the 
the 


leading time. 


machine only second 


time. 


The detail figures of this 
time study throw consider- 
able light on practical me- 
- chanical mucking. We will 
gladly send you a copy if you 


are interested. 


S 





ENGINEERING AND MINING JOURNAL 


2: 





If Your Shift Boss 


Came to You 


and pointed out that if the’ mucking gang didn’t hold 
up the drilling crew he’d add 50 feet a month to his 
drifting advance— 





Would it take much to convince you that it was time 
to reorganize mucking methods and put machinery to- 
work for that gang? 


That is just what you can do—and just where you can 
effect a great big saving in drifting cost. 


You need the “Shuveloder’”’ now. 
It will do the work of four or five men and in half the 
time—count the saving for yourself. 


Catalog 4-E tells the story in full. 
Shall we send a copy to you? 


Lake Superior Loader Company 


Providence Building, Duluth, Minn. 
Eastern Office, 150 Nassau St., New York 


huveloder 


"Mechanize Underground’ 


LS-38 
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When you think of 
ORE REDUCTION 


consider 


Chalmers & Williams 
Why? 


Because the firm of Chalmers and Williams designs 
and manufactures ore reduction equipment exclu- 
sively of all kinds—the old standard Blake and 
Dodge Jaw Crushers—Huntington Mills—Chile 
Mills—Stamp Batteries—Ball and Tube Mills— 
Gyratories and Symons Disc Crushers. We advise 
the equipment best suited to your needs in every 
case without the possibility of prejudice in favor of 
any one particular type of machine. What does this 
mean to you?—satisfaction. 


Our Gyratory Crusher with phosphor-bronze ball 
and socket eccentric—Symons Horizontal Shaft Disc 
Crushers and Symons Vertical Shaft Dise Crushers 
for coarse and fine reduction, with manganese steel 
crushing members—our Chalmers Ball Mill and 


our Quick Discharge Tube Mill for wet or dry grind- 
ing—secure for you many little advantages that ag- 
gregate distinctive service. 


Consult freely with our engineers. 


Chalmers & Williams 


1400 Arnold St., Chicago Heights, IIl. 


NEW YORK LOS ANGELES SAN FRANCISCO 
120 Broadway 933 Central Bldg. 1306 Merchants Nat’) 


SALT LAKE CITY PORTLAND SEATTLE 
307 Dooly Block 1207 Gasco Bldg. L. C. Smith Bldg. 


CHICAGO—208 S. La Salle St. 
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Cameron 4-stage Class “MT” Multi-Stage 
Centrifugal Pumps in series capacity 600 
G.P.M., Head 1250 Ft., B.H.P. 300. Installed 
by Hecla Mining Company, Wallace, Idaho. 
(replaced Plunger Pump). 


Cameron Turbine Centrifugal Pumps are available up to five stages, 
in a single casing. Where a greater number of stages is necessary to 
generate the desired head, it is advisable to accomplish this by series 
arrangement, consisting of two pumps of three, four or five stages each, 
so arranged that half the pressure is generated by the first group of 
stages in the first pump, and the remaining pressure by the second group 
in the second pump. 


These pumps are arranged to be driven by motor or steam turbine. 
The series arrangement has the advantage of keeping the shaft distance 
between the bearings at a reasonable figure, and enables the second pump 
of the unit to be heavier in construction to withstand the maximum 
pressure. ‘The number of stages required for a given head is dependent 
upon the limiting speed of the driver, the total head and the capacity 
desired. 


A. S. Cameron Steam Pump Works 


11 Broadway, New York 
98-DV 


CAMERON 
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LUNKENHEIMER 


CYLINDER 
LUBRICATORS 


hes 


For Steam and Oil 
Engine, Pump and Air 
Compressor Cylinders 


Dependable lubrication,—the de- 
livery of the proper quantity of oil 
to the cylinders—is assured when 
power units are equipped with 
Lunkenheimer Cylinder Lubrica- 
tors. They are positive in opera- 
tion, delivering uniformly until 
reservoir is empty the exact quan- 
tity of oil for which the feed is set. 
The feed regulation permits of close ad- 
justment, the oil drops form perfectly and 
are clearly visible in the large sight-feeds. 


: Lunkenheimer | Cylinder Lubricators are 

Their installation meas ee eee Te inating Ny, 
permanence; their Fe cee eee 
stnyolicity and durability ‘rewed sos necesity requis 
Equip with ‘““LUNKENHEIMER”’ CYLINDER 


continuous service LUBRICATORS and satisfactory service is 


assured. 


Write for seeetenioe booklets No. 526 —BK. 
and 572—B 









AMERICAS BEST 
LUNKENHEIMER 


i. 





UALITY =’ 


i SINCE 1862 
Hi 


a 











tHE LUNKENHEIMER ce: 


——"QUALITY "= 


Largest Manufacturers of 
High Grade Engineering Specialties 
in the World 


CINCINNATI 
New York Chicago Boston’ London « 





22-14-20 


MOT eee un 
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VULCAN Cylindro-Conical Hoists 


For great depths and large loads, hoists equipped with 
double cylindro-conical drums have proved to be the most 
economical type. The obvious advantage of this drum is 
that it reduces the starting load; the acceleration of the 
ascending cage occurs while the rope is winding on the 
small diameter. A very appreciable saving in power is 
thus effected, and a smaller motor may be used. 


| 
tl 


cn 


Then, too, with this type of drum less braking is needed 
to bring the cage to a stop; wear on the mechanical parts 
of the hoist is thus reduced to a minimum—lower up-kee 
cost and longer life results. , , 


| 


I 


The illustration shows a Vulcan Hoist equipped with 
double cylindro-conical drums, typical of many installa- 
tions throughout the bituminous and anthracite fields. 


—_ 


Tell us of the conditions which you wish to meet. For 
over seventy years we have been building hoists to meet 
widely varied requirements. 
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VULCAN IRON WORKS 


“Established 1849” 
1733 Main St., Wilkes-Barre, Pa., U. S. A. 
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The S. Rose Company 


1133 Broadway, New York 


Selling Agents for 
J. K. Gulland, Ltd., and L. M. Van Moppes & Sons, London, England 


~ 4 Carbons (Black Diamond) Bort 











Just Received Another New Shipment 


Fine Quality Carbon, Perfect Shapes 
Also Ballas Bort 


Will send quotations or parcels for examination if requested 
by wire, at our expense 


Address Carbon Department 
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7 Ic PUMPS 


AN IDEAL ACID FOR MINE PUMPS 
RESISTING METAL Ne SUBJECT TO CORROSION 






Meco Metal Pumps 
Are Made To Handle 
Acid Water 


Meco Metal is a Perfect Acid Resisting Metal. 


Sump pumps made of “Meco Metal” will solve 
the problem of getting a satisfactory pump to 
return acid water (or acid) to process tanks. 
These pumps combine acid resisting qualities 
with excellent design and highest economy. 


Designed to meet the ‘nost severe operating 
conditions, they will give day in and day out 
service with the smallest amount of attention. 
Midwest “Meco Metal” pumps are made in 
suitable sizes to meet all conditions in this 
service. 


Ask our Representatives for prices on “Meco 
Metal” Pumps. 


As an indication of the acid resisting qualities 
of Meco Metal, we invite you to study this 
table of comparisons. 











Meco Metal at 30° C. Meco Metal at 45° C. Lead at 30° C. Lead st 45° C. 
or 86° F., or 113° F, or 86° F. or 113° F. 
0.000155 0.000385 0.000380 0.000576 
0.000158 0.000281 0.000257 0.000661 
0.000134 0.000232 0.000537 0.000725 
0.000035 0.000161 0.000631 0.000479 
0.001865 0.002910 0.3160 0.7240 
at 25° C. or 779 F. at 60° C. or 140° F. at 25° C. or 77° F. at 60° C. or 140° F. 
0.00150 
0.00550 
MIDWEST ENGINE CO., INDIANAPOLIS, U.S. A. 
Birmingham Denver New York City -, La City 
Baltimore El Paso New Orleans St. Louis 
Boston Houston Philadelphia St. Paul 
Cleveland Kansas City Pittsburg Seattle 
Chicago Los Angeles San Francisco Tulsa 


Little Rock 





Dep endable Power 
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SALES OFFICES, WAREHOUSES AND SHOWROOMS: 


BOSTON 
SPRINGFIELD 
BRIDGEPORT 
ROCHESTER 
NEW YORK 
ALBANY 
BROOKLYN 
PHILADELPHIA 
NEWARK 
CAMDEN 
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CRANE 


EXTRA HEAVY ——— ALL IRON 


Blow -off Cocks 


with compensating spring com- 
plies with A.S.M.E. Boiler Code. 





The Compensating Spring, which is located between 
the plug and the cap, automatically takes up wear 
and holds the plug securely in place at all times, 
thereby preventing the accumulation of scale, sedi- 
ment, etc., which would tend to impair the ground 
bearing surfaces of the plug and body. 
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WORKS: CHICAGO AND BRIDGEPORT 


BALTIMORE MUSKOGEE FOUNDED BY R.T. CRANE, 1855 DETROIT MINNEAPOLIS TACOMA 


WASHINGTON TULSA 
SYRACUSE 


CHICAGO DULUTH 


PORTLAND 


oe OKLAHOMA CITY CG re A N E C O a FARGO POCATELLO 
Savanna WICHITA, «Shah qapioe MATERTOMN SALT LAKE crry 
ATLANTA DAVENPORT 
KNOXVILLE KANSAS CITY 836 S. MICHIGAN AVE. DES MOINES GREAT FALLS SACRAMENTO 
BIRMINGHAM TERRE HAUTE OMAHA BILLINGS OAKLAND 
MEMPHIS CINCINNATI CHICAGO SIOUX CITY SPOKANE SAN FRANCISCO 
LITTLE ROCK INDIANAPOLIS ST. PAUL SEATTLE LOS ANGELES 
CRANE MONTREAL, TORONTO, VANCOUVER, WINNIPEG, LONDON, ENG,, 


LIMITED SYDNEY. N. S. W.. QUEBEC, HALIFAX, OTTAWA, CALGARY. 
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What makes one wire rope 
far outwear another? 


Wire ropes of the same type look alike, but one rope may last twice as 
long as another. 


There are very good reasons for this. 


Wire rope is ordinarily made up of six strands of either nineteen or seven 
wires each. When the rope is used for hoisting or hauling, the wires 
and strands rub against one another as well as against the pulleys, rollers 
and other objects. 


The friction which arises from this internal rubbing is often as big a 
factor in the wear of the rope as the external friction and abrasion. 


For this reason the twisting of the wires into strands and the Jay of the 
strands as well as the internal lubrication are highly important. In a 
properly made wire rope, the wires and strands are so proportioned and 
laid as to minimize internal friction and provide amply for external 
wear. Careful provision has likewise been made for internal lubrication. 


One of the reasons that HAZARD Wire Ropes have such unusual 
records of performance in service, is because they receive the careful 
attention to these three vital factors. 


We have interesting evidence to show of the typical service of economy given 
by HAZARD Wire Ropes. Where shall we send you this story? 
Hazard Manufacturing Company 


Makers of Quality Wire Rope since 1848 


NEW YORK CHICAGO PITTSBURGH DENVER 
533 Canal St. 552 W. Adams St. First Nat’l Bank Bldg. 1415 Wazee St. 


Wilkes-Barre, Pa. 
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F the wasted | 
power does 
not lie within 
the range of 8 to 
15 per cent of the 


total power consumed it is not 
HIGH EFFICIENCY. 





The efficiency of any pump is 
determined by the relation of the 
amount of power applied to the 
amount delivered by it. 





Perfect, or 100 per cent efh- 
ciency, is impossible, but proper 
designing, the use of first quality | 
materials, careful workmanship | 
and skillful operation will pro- 
duce efficiencies within the 
range of 85 to 92 per cent. 


Address nearest office for catalogue H-40 which tells a better story. 


Blake Pump. & Condenser Company 


Fitchburg, Massachusetts 


New York Philadelphia BL | \ Ks Boston Chicago 

Baltimore Fitchburg Minneapolis Toronto 
Birmingham Houston : Montreal Tulsa 
Cleveland Kansas City I’ i ' (; ; IR wage od Vancouver 


Duluth Los Angeles H B Francisco Winnipeg 


Any type—any head—any capacity Applicable to any form of drive 
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The difference 


between one babbitt and another of the 
same grade is the way it is alloyed. 


A babbitt skillfully alloyed insures you 


against bearing trouble that a babbitt un- 
skillfully alloyed is swre to cause, such as 
running hot wnder normal stress or scor- 
ing the shaft. 
Syracuse Babbitts are alloyed with exact- 
ing skill and care. ) 

Let us help you with your bearing problems. 


Syracuse Babbitt is used 
in the bearings of Centrif- 
ugal Pumps made by the 
Dayton-Dowd Co., 
' Quincy, Ill. 


United American Metals Corporation 


Main Office and Works: Meserole Avenue and Diamond Street, Brooklyn, N. Y. 


1011 Chestnut St., Philadelphia, Pa. 





443 So. Dearborn St., Chicago, Il. 





Two of our Products 


ESIDES the products 
shown we are man- 
ufacturers of crush- 
ing rolls, revolving screens, 


jigs, elevator equipment and 
elevator buckets. 


All our machines are made 
in a thoroughly modern 
plant and prompt and eff- 
cient treatment of all orders 
is assured, 


We'll be pleased to quote you prices or 
send catalogs. Write. 


Webb City & Centerville 
Fdry. & Machine Co. 
Webb City, Mo. 
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Motors for Every Mill Requirement 


In many cases an ordinary motor can 
be applied to do the work, but a motor 
particularly designed for the application 
will do it better, will be more efficient, 
and will require less maintenance. Many 
such Westinghouse motors have been 
developed and standardized for the vari- 


ous operations in metallurgical plants. 


Westinghouse Engineering Service is 
at your command to determine the best 
motor drive for every process in your 
mill. Westinghouse Engineers will save 
you first cast, power costs, and costly 
mill interruptions. 
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The electrically operated 
Gantry Crane is without 
parallel for moving big 
loads within a short radius. 
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Earn and save more with 
electric equipment 


The problems of material handling in 
modern industry require up-to-date 
methods of solving them—electricity 
alone can keep pace with the times. 


It has been demonstrated in numerous 
installations, some of which are illus- 
trated herewith, that electrically oper- 
ated and controlled equipment is the 
most flexible, most rapid of material © 
handling machinery—and contributes 
reliability, economy and high efficiency 









General Office 
Schenectady. NY 


50 tons of copper plates—the 
way this Storage Battery Lo- 
comotive handles 


eneral@Ele 


materials. 


to production, the receipt of raw goods 
and the shipment of finished products. 


When you submit your material: han- 
dling problems to a manufacturer of 
this equipment, specify G-E Motors 
and Electric Control. This insures you 
specialized service of General Electric 
Company engineers co-operating with 
the manufacturer in satisfying your 
individual needs. oon 














A: Storage Battery Locomotive ov 
for’ quarry use. -“° sie 





Gout lete hoist ~ equi sate ae 
y_ operat 4 otey.. , 








This locomotive is essential-to-the ---~ ene 
proper handling of materials in © | pe pm ae 
industrial yards NE PLE Smash eS SP 
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CALIFORNIA 


POSITIONS VACANT—Business Opportuni- 
ties and other undisplayed ads, 8 cents 
a word, minimum $2.00 an insertion. 

POSITIONS WANTED—Evening work 
wanted, tutoring and other undisplayed 
ads of individuals looking for employ- 

_ Jment, 4 cents a word, mum 75 cents, 

»° payable in advance, 


POSITIONS 
VACANT 








POSITIONS VACANT 


laboratory supply house 
wants high-class man to take charge of 
department handling sales of chemical, 
physics and general scientific materials. 
Must have executive ability, pleasing per- 
sonality and be a man who can accom- 
plish things. Only one who has thorough 
commercial knowledge of line from mer- 
cantile standpoint and good executive and 
business training need apply. State age, 
if married or single and salary expected. 
Give record of experience with names of 
former employers. Address, James A 
Sully, Agent, Newhall Building, San 
Francisco. 


EMPLOYMENT AGENCY 





FREE registration to graduate engineers 


who would accept $135 to $175. Positions 
secured promptly. Established 17 years. 
Wanted immediately:  Assayer-chemist 
with platinum refinery experience, $175; 
cyanide shift boss, Central America, $150 
and living; geological draftsman, Mexico, 
$200; coal mine surveyor, Colorado, $175; 
mine shift boss, Central America, $175 
and living; master mechanic and chief 
électrician, Mexico, $275 and _ house. 
Apply Business Men’s Clearing House, 
Denver, Colorado. 





EMPLOYMENT SERVICE 


fied for salaries of 


wWXECUTIVES 
$2,500 to $25,000 and upward are invited 


% communicate in strict confidence with 
“the undersigned, who will conduct pre- 
Wminary negotiations for such positions. 
fhe procedure used is peculiar to this 
service, differing essentially from all 
others, and is constructive and initiative, 
individually and in no way J0D. 
a connections. Established 
1910. md name and address only for 
particulars. R. W. Bixby, Inc., 308 Lock- 
wood Building, Buffalo, New York. 





POSITIONS WANTED 





COPPER smelter superintendent open for 


engagement. Will go anywhere, speaks 
Spanish. 16 years experience. Would 
accept position with opportunities. Best 
ef references. Address, P. O. Box 841, 
srawley, Cal. 





DOCTOR—Single, sober, graduate Class A 


school; five months’ post. graduate work, 
three years’ pining, practice in Mexico; 
speaks Spanish. W-82, Eng. & Min. 
Journ., Old Colony Bldg., Chicago. 





GRADUATHE mining engineer, age 36, mar- 


—— company; references. 
Ch 


ried; .13 years’ mining, grploration, de- 
velopment ore bodies, ‘Willing to take 
temporary work on examination mining 
properties or permanent position as 
superintendent or chief engineer ee fo 
. & Min. Journ., Old Colony Bldg., 
cago. 


PU 


ENGINEERING & MINING JOURNAL 


Think “SEARCHLIGHT First 


ADVERTISING RATES 


ADD 5 WORDS for box number in undis- 
Played ads if replies are to any of our 
offices. There is no extra charge for 
forwarding replies. 


DISCOUNT OF 10% if one payment is 
made in advance for 4 consecutive inser- 
tions of undisplayed ad. 





In Replying to “Blind” Ads 


be careful to put on envelope the key 
number in the ad and also local address 
of office to which reply is sent. 


10th Ave. at 36th St., New York. 
935 Real Estate Trust Bldg., Phila. 
533 Leader-News Bldg., Cleveland. 
1570 Old Colony Bldg., Chicago. 
531 Rialto Bldg., San Francisco. 


Important 


Original letters of recommendation or 
other papers of value should not be en- 
closed to unknown correspondents — send 
copies. 


OOUCLOCUAUSUUCESGOGHORODROGAOGEEOGULOGGOUSROOUREGGOSEGROCHERGQDRCGCGROREESEEOE ROH OREERY 


POSITIONS WANTED 


LEAD smelter superintendent or assistant 


superintendent available January; 13 
years’ practical experience, seven in Mex- 
ico, four in United States; technically 
trained; fluent Spanish; successful han- 
dler American and native labor; refer- 
ences; prefer United States or Canada. 
Would go to Latin America. PW-88, 
Eng. & Min. Journ., Old Colony Bldg., 
Chicago. 


METALLURGICAL chemist, thoroughly ex- 


perienced in rare metals and ferro-alloys; 
research and manufacturing experience. 
PW-83, Eng. & Min. Journ. 


METALLURGIST with 20 years’ experience 


in the smelting of lead is open for engage- 
ment; executive with record as a produc- 
tion getter. PW-85, Eng. & Min. Journ., 
Old Colony Bidg., Chicago. 


MINING engineer, age 35, married; 15 





years’ experience mining, milling, quarry- 
ing, desires change; six years superin- 
tendent and manager large operations; 
thoroughly capable of exploration, surface 
and underground development, construe- 
tion and operation ; preferably Southwest. 
New York interview; available after two 
months’ notice; minimum salary $6,000. 
PW-971, Eng. & Min. Journ. 


Geologists 
Mine and Mill 
Supts., Foremen 
Mine Surveyors 
Assayer Chemists 
Master Mechanics 
Smelter Supts. 
Metallurgists 
Blectricians 
Draftsmen 


Accountants 


EMPLOYMENT 


Vol. 110, No. 26 
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IMEI 
EQ 


ADS IN DISPLAY TYPE—Space is sold by 
the inch (30 in. to a page), the price 
depending upon total space used within 
@ year, some space to be used each issue, 

RATE PER INCH for ads in display space: 

lto 3in., $4.50 anin. 15 tc 29 in., $3.90 an in. 

4to 7 in., $4.30 an in. 30 to 49 in., 93.89 an in. 

8 to 14 in., $4.10 anin. 50 to 99 in., $3.78 an in. 


POSITIONS : 
= 


WANTED 





POSITIONS WANTED 





SUPERINTENDENT with 17 years’ varied 


experience in mine development and oper- 
ation; extensive work in placer mining, 
desires position; proven business ere: 
good executive; technical training. PW- 
91, Eng. & Min. Journ., Rialto Bldg., San 
Francisco. 


WANTED 


Maurice 8. Dessau, 6 Maiden Lane, N. Y., 





Will pay highest prices for carbon (black 


diamonds) and Bortz fragments, also 
large and small used stones. Payment 
made return mail for merchandise pur- 
chased, 





Used Carbon (Black Diamonds) and Bortz 
And fragments wanted: Will pay highest 


NONGEOROSONUNCOROROUGUSOCCCCEOEEUGHORONGESOCUNUROGTOUGOSCRESUECEOETESUONOCCEDERaSEON nents; 


= 


prices. S. Dessau’s Son, 180 Broadway, 
New York City. 


ORRAEDOGOoDONOUSERGACGEGGHGORGHGOOUUSGUCOORONGUEOERCERONOGCEOORGOOOEDRSGEEOROOEOEORSCORECREsSOCEcOReRe: 


WANTED 


15-ton, 8-wheel, used 


Locomotive Crane 


in good condition, 50 or 54-ft. 
boom, 1%4-yd. clamshell; prefer 
with magnet and generator set. 


Address 


Detroit Brass & Malleable Works 
331 Holden Avenue, Detroit, Michigan 


Ueto Ud 


SVOCCeRneccunccencneuonsueusneucnccuancnecscnsnceccnnsuecsuccuccecscsuusceuscencousnecuscsscvnssnssnsgsey. 


POO 


WANTED 


COPPER CUPOLA 


about 30. tons capacity, good condition. 


Ww90—Eng. & Mining Journal 
935 Real Estate Trust Bidg., Phila., Pa. 
een 
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FOR, SALE 


Gold and Silver Mining Claims 


Ruy direct from the _ prospector. 
Saville, Sudbury, 
Canada. 


Tom 
Northern Ontario, 








EDUCATIONAL 





‘OURSES—$30 in geology, ore mining, ore 
dressing, smelting and refining, hydro- 
metallurgy, cost accounting. E. B. Wil- 
son, Principal, Wilson’s Correspondence 
Schools, Box 141 J, Scranton, Pa. 


OAGUSEAOOONeNceeeEoeDAnAAcosLoOecenseceensonecancssscoenoseaneneassnnsenensacanoasagansnsuseessanonages’ 


WANTED 


Individual or party with capital to b 
or assist in financing a gold copper prope. 
ty of 14 claims, located in Yavapai Co., 
Ariz. Joining the Zonia Syndicate on the 
north which is developing into a large 
copper proposition, and the Malapai Min- 
ing Co. a gold property on the south. 
Claims only partly developed but have sur- 
face showings to make a big mine, in 
practically a new district and the opportune 
time to = in as all indications point to 
the development of another large mining 
district. For details, map and samples, 
only to responsible parties address, 


W. R. SHANAFELT 


Kirkland, Ariz. 


UGGOSURGOUECONEROOEOEORSCOOAONOOAOLSOGNAeteeuoeceecensecencsenencecenegnsanccecsnceccsusancnacncsoas 






Valuable Molybdenite 
Properties 


In centre of chief Molybdenite Min- 
ing District of South Norway. Two 
large ore bodies traverse the property. 
Extent and value of deposits proved. 
Mineral free from impurities and : 
amenable to high-grade concentration. : 


Property equipped with up-to-date 
plant and flotation units. Buildings 
solid and in good repair. 

Property free from encumbrances, 


carrying right to use of roads. 


BO86—E. & M. Journal 
10th Ave. at 36th St., New York City 3 


ONDOOEUGDCGHOaEAORRetOaNeAnenUanananenenneseecesaaunte 


SUUORUUOGOOORONEOOOEOGEGSOQECOORGGCORCOAEGORGRGEOCGGEHCSOCROARGeoeReeRReOeReececnecececeM. 








SPUCUGUOHODODGOOGeDCEDeROReOeReORccONOLONONOEOSOCGEORONOEOEOOOOSONOROSCOUGORUROGUGSOUSESEDEDEOEREOCGEROR TAS 


WANTED WANTED 
$25,000.00 


To further develop a first class copper property 
at Hope, Idaho. 

We now own 360 acres of mineral land, have 
600 feet of tunnel and cross cut. We have cut 
a vein of five to fourteen inches of high grade 
copper and a vein of three to four feet of mineral- 
ized quartz. High grade ore assays from $48.00 
to $123.00 per ton. 

Our surface discoveries are four leads showing 
lead, silver and copper; small stream of water 
running past portal of tunnel. Plenty timber; and 
transportation facilities are the best, 3400 feet 
from Northern Pacific Railway and Mountain States 
Power Company line. 

For particulars write. 


W. F. SHUTZ, Fiscal Agent 
HOPE MINING & MILLING CO, 
Sandpoint, Idaho 


ir. 


SOUDPUDEOOOOSOOSORGUROOGEOORDOSSUSGEROOGGERGOCCORS*OReCoNcaSoesaCeucccceoOccecceccccceneeee. 


TeaeneeeaeeeeeeeegeeeeeeAOCeGOeROOCEHUGARGRSeeeeSeOGRSeeRCeeaeceeeeeaeugececousecsccecee 


c 


i 


FOR SALE IN N. W. ONTARIO, CANADA, 


Two groups of Gold Claims giving rich assays, 
near railroad station; plenty of wood and water. 
Also ten million tons high grade Iron Ore above 
ground. Patented process for making more and 
better Casinghead Gasoline; one right granted, 
royalty free. 


Page, 16 State St., Rochester, N. Y. 


ounnonsanensessncensensnnccssucensencndouescnsensuessusensenesgnasnnnccnsnsenusconggncnsscsounansuennotts 





UCURUN DONE DANDECERRaNAtecencecucceceuacecoseccntosessccs OUUDCnecenenececoneccoscncussse’ 


JOHN BOYLE, JR. 
PATENTS 


Ouray Building, Washington, D. C. 


16 years on the Examining Corps 
of the U. S. Patent Office 


FaAveennncnnnnenanncanesencuncnnancnncucuscneccenccnccncencnssecececucnsccusuaccaggccsannsccnsngcassnggge = 


Fisnennensenesvecesescnucsvesssuenvess 










Pi 


8,000 Stretchers 


U. S. ARMY STANDARD 
A Bargain 


All new, surplus government stock. 
Complete with slings as shown. 


50% less than list price—lower than 
pre-war cost; lower we believe than 
they have ever been before offered. 
These 8,000 Stretchers are the last lot 
obtainable anywhere this season—this 
offer marks your last chance to take 
advantage of these prices. 


1 Stretcher.......+e+ee-+--$9.50 each 
12 bs eccccccccccccces 5.00 each 
eee esesrereseese 7.00 each 
50 . Cores eroseereses 6.50 each 
100 - ddeccewccaeeoscnd Glee One 


(Above prices f.0.b Pittsburgh) 


MINE SAFETY 
APPLIANCES CO. 


Chamber of Commerce Bldg. 
Pittsburgh, Pa. 


’ “Everything for Mine 
ld : and Tadactetal Safety’”’ 
% 


ANNOUODEUOUOREOOOOROOORSAOORAOOOEEEOUOOOOOSOSEOROOOOSOAOOSEOOSESOSGGOSRESOOSEAOOSOOUOEGUOUOEECOOERCGUSEELOOOOOCCOOROEOAODEEOGHOGEOOOSEGOOOOEEOEOOCCCOCeacaRuenoneeseassneasens, 


i 





Fasnevcnvenscannscevensencensengesncevcovensesencesnsouenenoescentenacoesnencsncennsveenssenseancesnangeg 





MUGUUEAOUAEEORUOEAOOUGUCEAOOCUOOOOAEGOEOURGGEOULODEOEOOUAOCCOCOUEAcaeaoeo eco neaoeaS 
= FOR 


"s ane 
SILVER MINING PROPERTY 


In Austin, Nevada, consisting approximately 
1200 acres, one-half of which are patented. Last 
owned by Austin-Manhattan Consolidated Min 
Co. Includes old mines of the MANHATT 
MINING CO.,_ with roduction of over 
TWENTY MILLION None of the old 
mines are deep. 


: WM. A. MARSHALL 
3 Resident Agent, Austin, Nevada. 


record 


OORROROOUROOOEORUReROeEAOOoEEDOOER 












QUUUUUDOUEEOGOOEUGEDGECUEEEOUDUGEOODUONGHUGOOGESDOGOEOEOCOOOUOOROUOOECOOOULSOUOOOSESUCSAOREOOOOSRECONOOORS 


5 A Study Mineral Collection 


= 115 specimens, good sized, and each specimen with 
3 label adhered; every important mineral specie 
2 represented; the best mineral collection ever sold 
= at the lo weost of $28.50, delivered. Send for 
pamphlet. I buy choice mineral specimens of 
any kind; mineral collections for sale; mineral 
specimens any kind sold, 


G. S. SCOTT, 20 Nassau St.. New York 


SODGAOUODERGOGAEOOEOOODAGONOOORROREOOUEOUGUROUEOODEOOEEOGRNCOOEAOSORORODeNODRCOORNOORODeNOonOnORaEOte 


DU 


5 





OUGNEDDSUOLNGQSODTSCUOROGRGGUROOOGEGESGOCSOOUESOLERGORGGOSOORNSOORSGURROOROGRRORONOGONROONROOtecOeaegeoeD 





: BOGUE SUPPLY CO. i 
3 New and Used Machinery : 
: Mine, Mill and Smelter ; 
: Equipment i 
2 210 Felt Bldg., Salt Lake City, Utah 





tonennnaeds 





one ecceceescceonane 





SAUNEDENHENENAUAOUUUOOUOUDODEUAUCHOCUOOOUOUSROENEEEUOOGOOUOOOUOOSESOOOONOUOSOCUOOOOOREOEOREAEOEEOEOEDS t0eS 


New Rails—Relayers 
Cars, Locomotives, Steel Products 
Send us your inquiries. 


MERCHANTS STEEL & SUPPLY CO. 
208 S. La Salle St., Chicago, Ill. 


= 
i 


Teopennnenecccgcsenssencccancececccnccsgny 





peteucnnanunncnncconvccanccsnccnconcocccscnccconscsuasconsscoovennevessucongccsnsonsassosscosssocgscoanyS 
FOR SALE 


GYRATORY CRUSHERS 
from No. 18 down to No. 2. Jaw Crushers 84 
108 down to 7 x 10. Pulverizers all you. 
pt el Se Steam shovels, 


J. F. DONAHOO CO. 
Birmingham, Ala. 


BT 


SU 
FS veccnenendenncaccccceescensncnssensane 
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PPODODDORODONDOUODOOUOSODOSOOOESEOUOUOOOOAOONASSERDOSENAAEONOOOAGNOANOEOOOUAOGEOOESSOEEROGEDOOUODOoEsHOOEOoOousCuCeOneoESeuecaoosscaooee 


he 


BI 


= 4 in. dia, 37 ft. high; 7/16, %, 3/16 in. 


41 





sUuDOUEUSUDARSaNUAaNonenenODEOnORDEnEDEneseesseceCeoeonsoNsnenensaneascoaoscneccsanessscsnessoncvenecnet 


STEAM PUMPS 


16 x 8 x 12 Knowles Single, capacity, 261 GPM. 
14 5a 12 Knowles Duple#, capacity 4¢9- 


14 x 10 x 10 Deane Duplex, capacity 425-768 
12 docs x 12 Snow Duplex, capacity 269-461 
10 x 6 x 10 Snow Duplex, capacity 188-305 


M. 
8 x 8 x 12 Fairbanks Morse Duplex, capacity 
417 GPM. 


6 PE 4, Fairbanks Morse Ruplex, capacity 54-81 


OUTSIDE PACKED STEAM PUMPS 


26 x 15 x 8 x 24 Knowles Duplex 
Condens: Mine Pump an eee Air 
Pump and Condenser, pot valve type, capacity 
500-700 GPM. 

12x 5 2 Snow, pot valve type, capacity 137- 


196 GPM. P 
10 x 14 x 16 Knowles Air Pump and Jet Con- 

denser, condenses approximately 14% GPM. 
9x 14x 4 x 12 Smith Vaile Duplex, capacity 


816 GPM. 
POWER PUMPS 
Reidler Pump for Motor Drive, dia. unger 
6%-in., dia. differential plunger gel. 
stroke 24-in., capacity 350 gal. at 700-ft. 


10 x 10 Deane Triplex, w acting, 150 ‘Ib. 
Pressure, capacity 928 ‘M. 
x 10 Deane Triplex, single acting, 150 Ib. 
pressure, capacity 346 GPM. 
8 x 12 Gould Triplex, double acting, 150 Ib. 
Pressure, capacity 600 GPM. 
tn a Triplex, double acting, capacity 
8 x 10 Deming Triplex, single acting, capacity 
326 GPM. 
SINKING PUMPS 


10 x 7 x 5 x 10 Knowles, 

No. 11 Cameron, capacity 261 

No. 9 Cameron, capacity 206 GPM. 
No. 6 Cameron, capacity 65 GPM. 
No. 5 Cameron, capacity 50 GPM. 


MORSE BROS. MACHY. & SUPPLY CO. 
Denver, Colorado 


10¢@ GPM. 


venennvenceneensnenenvosenenestesusensnenesdbanesendnnervecsoresbeeneossoesevenesedesseteqnenensvenennienUnneeneOeLannenneneannnnnQnegeganana ReNQnURaQunand nanan gens eanenangngnynngea+e 


Li 


MACHINERY 


LOCOMOTIVES 


2-—63-ton Mogul, 2-6-0 type, built by Amer- 
ican Locomotive Works; 95 per cent new, 


DUMP CARS 


150—12-yd. Western & Oliver All-steel 2-way 
Dump Cars. , 

2—6-yd. Western 2-way Dump Cars. 

50—1%-yd. 20-in. Gauge Wood Body 2-way Dump 


Cars. 
TANKS 


15—Brand New Closed Storage Tanks, 6 ft. 9 in. 
baggy ft. deep, 16 ft. 3 in, long; 7/16 
n. plate. 

25—Brand New Closed Storage Tanks, approxi- 
mately 4 ft. 9 in. wide, 9 ft. 6 in. deep, 10 
ft. 6 in. long; y in. material. 

1—Horizontal Storage Tank, .10 ft. dia, 32 ft. 
long; capacity approximately 18,000 gal. 

1—Steel Reservoir Ta approxiately 13 ft. 


material. 
WIRE 
125 tons 13-gauge, black annealed. 
500 tons 8%-gauge, galvanized, 
$05 las {Stetina ecard 
ns -gauge, galvan 
Write for Machinery List 308. 


HARRIS BROTHERS CO. 
35th and Iron Sts., Chicago, IIL. 


RONON RDG ENORSEDNOEDOROD ESCO ROTO EROSREO;OOONOLEGOEORONLOORON LEED OEACEETEE LS stAnaneNeEecos een bees tens oooroooErEDeE DENT EeeeE 


SOOUUREEREROGUODEDGOREGAEScOeeeeEeRCeOaE: 


CODOUOOGEDOROESGERHOEEROAGADOHOOROROROGEROGROHeRReGHOCeecocecoeecogetececeeneceoesceaeses 


ie 


FOR SALE 


1—Set 42-in. by 16-in. Power & 
Machinery Co. Superior Rolls. 
(Used 30 days only) 


6—3-ft. by 4-ft. Colorado Iron Works 
Impact Screens with extras. 
(Used 5 days only) 


Extra 3-ft. by 4-ft. Ton Cap Screen 
of following sizes: Nos, 305, 55€, 
469, 654. 


Apply Sup’t Pacific Coast 


Gold Mines Corporation 
Quarts, Cal. 


Tecessonssnsocensnsescsesnsnnessennesssonnescsesnosenssencaseveen 





STEAM SHOVEL e 
cyrus 14-B No. 3376, full revolving, %- 
Suave teats °t Pad pega eee 
men x. . 
Spring of 1920. Used very little. 


READING ENGINEERING CO., Ine. 
Tribune Bldg., New York City 


CenNeOtascreenteceeseceseesnonsconacgeceeees: 
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Soresccarmsseseaticeys ies tata nse = 
= wets Ih: longa VA A ’ 4 Z 
= ie Ciaaes ee : 
ase ALhO saan 120-gal. ‘steel with stirrer; one 220-gal. lead lined; tw Sh Sia x 4 ft., : 3s 3% ft. and 24x 2% ft. Ball Mills; 3 ft. i 
CENTRI HUGALS 5 » 45, 42 and 32-n. iron basket; 48, 40, 36, 32, 30 and = 6x 22 Mile: ¢ 6x 3 ote tube Mills: 208 13 in, 3 x Zor. : 

oo x Meld. a | “ E 

of K RS 24 4x. 7H tt. 5 x. 16 ft and 3 x 16 ft. with stirrer and steam a ons" No. 0, ‘a 5 6 i a fe ae SH si owing : 
ammer one Kent ‘G” Mill, two 36 in. = 

- th yeret ZERS—One Buffalo, 300-gal. crystallizer — two4 ett. =~ two Ost H Hardinge conteal Milie 18 x12 12 = n 20% Te : 
a3 85 8 = it aT BOT, aes Dryers, BB x i ft. 45 3% x 25 ft., 4 x 30 tt., and 30 Roll Crushers; Nos. 0, 1 and 3 Sturtevant rotary 2 

x SBR Ot. 5 ig x58 and or 7 x 60 ft.; double sheii pe ne a ‘3 Telesmith Breaker; one 36-in. Sturtevant Emer} = 

Bram bey oo ub bein. res 3x 10 tt. Mill; one ‘ Grifn Mill; one 51 x 14-in. Chaser Mill; No. 1 Sturtevant ring = 

ae team-Heated Air Reon Tapers. 4x 30 ft., 6 x 30 renee ison Ly hen hate Mix me eel toh Mixer: : 
team Jacketed Dryers, 5 x 15 ft.,4 x7 ft., "3x 16 ft. and 2% x 10 ft beteh h Mixer. ten sen 100-gal W P beavy aaty Jnckeved Mixers: 150 ana 8 60 : 

s: ob ry ” $a ! Rotary Va uum Dryer 4x 10 ft., 5.x 30 ft. and 5 x 33 ft. NIFRATORS 1600 al., 700 gal., 600 gal. : 
. 3 Dryers, 20 shalt atid 17 shelt. : i ee. i 
‘ ke pe h Vagus ae oes =f meet “oith copper en eT neat Buflokast 3100-gal. Nitric Acid Retorts, 1500 gal. Acetic 2 
S -vr: af bed pa Lone @ tiple a } copper. .One double effect, all iron, one STILLS—Copper Stills ond re —. with dephlegmators, condensers and 5 
#ILT PRE ee by y. Nos. 20,9 and 58 fractionating columns; 16 to 60 im diameter for solvent recovery or é 

| STADE EG olan inset ate amass § Radiat Zot Seen, PE A ee eee Sub eS | 
i etnias z one a x 4.1t, Tndustrial dewsterer, “plate and frame presses of sect LS eogum pan. eight 300-gal. steel jacketed stills. ee ee : 
E nants ERESSES---600, 350,200, 100 and 65-ton hydraulic Presses; ica eal Furnaces: ‘ive Sean Sena eisning Thee 2 : 
E ergo! Electric _ Furnaces; Jigs; One drag line E 2 
z a LSS oneal. Fusion: Ketsles, ’ 50-gal. Jacketed Kettles, 300, 400 and d 6 x 3 ft. Newaygo Vibrating nd pw RES I EAL : 
ts potent one. He etties. efit. is Saainatie Cement Scales. 2 
ast ii ins, 8.x 6 x 60 t., 5x 55 ft., 5 x 20 ft., 334 x 25 ft. a AVE leeiox aie toe a = 22 x 18;12x 12in.; 6x61ip 2 
, x 1 E 

él oe. Sie Neill; No. 18 American ~_* roll pulverizer; 24-in ERS—10 x 14x 12 in., 8x i4x in, te 8 a with Jer CONDE 2 
Coggswell Baill: No. 000 and. No. 00 Raymond Mills: $-roll Raymond : 

gi @°M Bad fy OX Bit Bx 33g tt. ander oe pebble mills; 6 ft., All this evutpment ts complete and tn good condition : 
62! : 

pa ot WW, P, HEINEKEN, Engineer, 95 Liberty St., New York City. ¢eephens : 


ortlandt 1841 
ietnstiata et nde ee: e 
oMppeapaannynevouapppeggnngncnggnagangengeenresane senses: evssnaggevery saggpeepecneenanesagesocen eran 


-»Pulverizers 


1—No. 5° Anderson 42° in.—Excel- 
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FOR SALE 






balabiiiaiinia”* 











not 


e025 
eeneeeee 


|i Mines+o8 || Two 300-H.P. 500 Volt 


ine in.. Fuller. Mill, Fan Dis- 
chargé -and many others, 


ZELNICKER wST.LOUIS 


Have you seen our Big Bulletin ? 
A éopy sént :on request. 


: Fangayoqqannncnngnqageneestcumovscocaggentengavusmnacevuassoguccnsncetnnty eeepeatceaneececcoccecececccess, 


MILL MOTORS 


Two Westinghouse 300-h.p. 345 to 500 r.p.m., 
500 volt, D.C., compound wound motors, 
with one spare armature, including two 


Cutler Hammer, 300-h.p., 500 volt, D.C. 


Starters. 


Fannaneucnnnagent 


i Pee ae 


eye Engine and 


~- Generator. 


“150° “H-P.- Type «“RE”, 
-Paarbainks Morse Vertical. Same 
“has just ‘been overhauled by. the 

manufacturer.. Can make immedi- 
ate delivery, 


For information and ‘price, address 


7 WISCONSIN’ ZINC CO. 


asstahe 


PAVE NORGE 


Condition good. Ready for inspection. Reason 
for selling, voltage changed. Write 


H. LLEWELLYN, General Purchasing Agent 


PITTSBURGH STEEL PRODUCTS CO. 


Union Arcade Bldg., Pittsburgh, Pa. 


Piatteville, Wisconsin 


naiatinbhaddldhucthiunnivhinutinndnataieiminienennnd 


Cpneceuaneuecuccucegge 
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aeunUeconacnusencesnccessceuscnconecsecseceeesccsscnecsoceceauenscasuseonsseeucsnessececescanseunsseet™. 


NEW CENTRIFUGAL 
PUMPING UNITS 


10—New Centrifugal Pumps, 3 in. to 12 in. 
direct connected to new 25 cycle 
motors. Immediate shipment. 


ALUMINUM COMPANY OF AMERICA 
2400 Oliver Building, Pittsburgh, Pa. 


aveeueveneevenencucenusseseneuesesgesesanccneneneesevsrocseecsesensenennnas 


specnuneccnnnntucnnncsuncnsccsnsuccasscsacoensoueonousonsencsoecocuccenancnoncegsusooercnciscggrensegeTy 


FOR SALE by the 
CURTISS-WILLIS CO., INC. 


30 Church St., New York City 


1—Complete set of oil well drilling tools. 
including boiler and engine and derrick 
cost $12.000.00 last June and never 
used. Price as is 3% miles from rail- 
road station in Penna. $8000.00 
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| add vertisers 


QWing to. the holidays 
a? #? “Searchlight” will close 
for press. earlier “than 
**sual. Copy.s should reach 
us as follows: 
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SOME ONE WANTS TO BUY 


the equipment or machinery that you are not using. 
This may be occupying valuable space, collecting dust, 
rust and hard knocks in your shops and yards. 


SELL IT BEFORE.DEPRECIATION SCRAPS IT 


THE SEARCHLIGHT SECTION IS HELPING OTHERS 
—LET IT HELP YOU ALSO 
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56,250,000 LBS. 


(The Total Surplus) 


BRASS 


CARTRIDGE CASES 


a 


Analysis: 70°, Copper, 30° Zinc 


| (Not warranted—read conditions of sale) 


Length, 
Size In. 
2.24 in. 12.09 
37 m/m 3.64 
75 m/m 13.82 
75 m/m 13.82 
75 m/m 13.82 
75 m/m 13.82 
75 m/m 13.82 
75 m/m 13.82 
3.00 in. 10.8 
3.00 in. 10.8 
3.00 in. 10.8 
3.00 in. 10.8 
3.00 in. . 10.8 
3.8 in. 7.34 
3.8 in. 7.34 
4.7 in. Gun 16.6 
4.7 in. How. 6.66 
6.0 in. 9.93 


New York 








Sabmit all bids to: 


Baltimore, Md. 


Chicago, III. 
Cincinnati, O. 


Philadelphia, Pa. 
. Rochester, N. Y. 
_ Toledo, Ohio 


Amount, 
Lbs. 

526 
360,250 
5,711 
44,944 
6,130,361 
23,743,928 
2,117,705 
94,625 
1,601,046 
97,894 
2,701,512 
16,516,909 
709,823 
28,031 
225,000 
680,966 
801,281 
490,509 


Location 
Chicago, IIl. 
Philadelphia, Pa. 
Chicago, IIl. 
Cincinnati, Oh‘o 
New York 
Philadelphia, Pa. 
Rochester, N. Y. 
Toledo, Ohio 
Baltimore, Md. 
Chicago, II]. 
New York 
Philadelphia, Pa. 
Rochester, N. Y. 
New York 
Philadelphia, Pa. 
Philadelphia, Pa. 
Baltimore, Md. 
Philadelphia, Pa. 


This material may be inspected 
at points of storage. Apply: 


Richmond Market Armory Howard 


and Biddle Sts. 


74th and Ashland Ave. 
Walsh Bldg., 3rd and Vine Sts. 


1107 Broadway 


CHAIRMAN: 
ORDNANCE SALVAGE BOARD 


WAR TRADE BUILDING 
WASHINGTON, D. C., 


1710 Market St. 
1048 University Ave. 
Toledo Storage Depot 









































Conditions 
Governing 


This Sale 


No bids will be considered for less 
than entire lot. Sold “‘as is” f.o.b. 
present location. Condition or analysis 
not warranted. Successful bidder, on 
notification of award must deposit 
cash or certified check for 10% of 
total amount. U.S. Government Bonds 
accepted at face value. All material 
must be paid for as removed either by 
sight draft with bill of lading or cash 
against shipping papers. Approved 
“bankers’ acceptances” 30 or 60 days 
accepted. 


Purchaser must remove and pay for 
not less than 3,000,000 pounds a 
month, all to be removed and paid for 
within one year. 


Purchaser to accept certified weights 


submitted by U. S. representative at . 


oading. 


I 


Weights given above are estimates; 
no guarantee as to amounts stated. 

Government reserves right to reject 
any or all bids or any part thereof. 

Bids considered for either: 

(a) Outright purchase at a stated 
price. 

(b) Purchase at percentage of 
market price to be adjusted monthly. 


No propositions other than outlined 
above should be submitted at this time, 
except those under (a) bids will be 


considered for outright purchase, pay-> 


ments as removed, or total price in 
advance. 


Bids will be received up to 


12 o’clock noon, 
(Eastern Standard Time) 
Jan. 5, 1921 
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Jenkins Extra Heavy || 
Iron Body Gate Valves 


For 250 pounds work- 
ing steam pressure, or 
400 pounds working 
water pressure. 







Double ‘face, — solid 
wedge type. Extra 
heavy and_ specially 
made to meet the re- 
quirements of heavy 


Figure 
204-B 
Outside screw 
and yoke, ris- 


pressures and high ing spindle, 

> with hy-pass, 
temperatures in mod- flanged. 
ern high pressure 


power plants. 


Genuine Jenkins 
Valves are known by 
the name and Jenkins 
Diamond Mark cast 
on the body—they are 
obtainable through 
supply houses every- 
where. 


JENKINS BROS. 


York Philadelphia 

St. Louis San Francisco 
{hiengo Washington 
Pittsburgh 

Montreal London Havana 


2232-J 


Senkins valves 
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If You Don’t Enjoy Repacking 
Stuffing Boxes, Use 


“PALMETTO” 


A rod packing made to give 
long satisfactory service 
even under hard conditions. 
Ask the engineer who uses 
“Palmetto” or send for work- 
ing samples to  test—no 
charge. 


GREENE, TWEED & CO. 


Sole Manufacturers 


109 Duane St., New York 
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= For All Size Shafts 
Any Horsepower 


Shafts Either In 
Line Or At 
Angle 
1. H. DEXTER CO. 


168 Greenwich Ave 
Goshen, N. Y. 


Harbison-Walker Refractories Company 
MANUFACTURERS OF 
High Grade Silica, Chrome, 
Magnesia, and Fire Clay Brick, 
Dead Burned Magnesia and Furnace Chrome 
Chrome Ore. 
PITTSBURGH, PA. 
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ELASTIC] 
CEMENT NO°3 


Coat All Gaskets with 
SMOOTH-ON No. 3 


An application of SMOOTH - ON 
ELASTIC CEMENT No. 3:to both sides 
of the gasket is flange-joint insurance— 
it never gives the leak a chance to get 
started. Order a can from your Supply 
House today. 


SMOOTH-ON MANUFACTURING CO. 
570-574 COMMUNIPAW AVE. JERSEY CITY. N.J.USA. 
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Sdieinats -& Filters 


Tron and Oil Removal 
-e Gondi 


sf ary ine 
of every deciclotscl -! 


ermutit Company 


AAO Fourth Ave. NewYork 


The 
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GARLOCK PACKINGS 


are Specially Adapted to the Severe Service of 
= MINING MACHINERY 


Write for Catalog. 
THE GARLOCK PACKING CO., Palmyra, N. Y. 


Branches in Principal Cities 
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zi cee vee 
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e ye The Knox 
= Abolishesleaksin air hose. A big im- Throttle Valve 
~ Provementeverthetypes. Prevents Insures efficient wee Ss of your - 
wear, mining machines, drills, ete 


E Nar, Send for illustrated Catalog. 

ies Knox Mfg. Co. 821 Cherry St., Phila., P. 
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SUL 


PURIFICATION SYSTEMS 


SOFTENING & PILTRATION 
FOR BSOILER FEED ANO 
ALL INDUSTRIAL USES 


Pace A 


WM.B.SCAIFE & SONS CO.PITTSBURGH.PA. 


g" 
a 
| [oeeweneesndeniiaeetimstnmelugiemnmnntanenmmmnepanall 


a Huneeaanuunancoucceenscconesssnccensntcccesssuccognsencovonssnceecasvecvveassqeunnssccovesdsscoennugovecnsssucveensaconnensocconegaauenenssoonensgcuonnnsooeenes 
: PURE PINE OIL PINE TAR OIL : 
= HARDWOOD AND COAL TAR CREOSOTE g 
= General Naval Stores Co., 90 West St., New York = 
i] Send for New Booklet z 

AUULOOUREERUADEREAUEEGEEAUEEEAEUOUREEAERGTUUEEUTATEUEANOUEEEETTAEEUOAUGERAUUOERAUUOEEUGUUOUCUOUOREEOUUGERUOUCREREOUEEEOUUORAOAOERAUOODEAAUOURRAEOOREAOOOAECEENE = 





— 





—- 


December 25, 1920 


“Sales | Offices 


'. 30 Church Street — 

_, . Widener Building 
Bo John Hancock Building 
tee ‘Md. . . Continental Trust Building 
PITTSBURGH, PA. ce a Prick Building . 
Piaffale Ne Veo. oa: . Marine National Bank 
Cincinnati, Ohio. Union Trust Building 
Ailanta, Ga. . . .-.... Candler Building 
; eveland, Ohio og 
Detroit, Mich. - 
CHICAGO, ILL. 


Bator Representative: 4 
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& and a, yee iodine neve definite ee = bigh 
very, low cost of operation and long life 
: small companies everywhere. 


Write for Bulletin “C” 


SOUTHWESTERN. ENGINEERING CO. 
1221 Hollingsworth Bldg., Los Angeles, Cal. 
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PINE FLOTATION OILS 


Standard “350” Crude and other PENTAR pine flotation 
oils. Used by leading American operators. 


Manufactured and distributed by 
Pensacola Tar & Turpentine Co. 
Gull Point, Florida 
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Guardian Building ae 
- Beecher Ave. &@ M.C.R. Ro 
208 South La Salle Street se 


OUDUGHUEDOOPURONDANONONADNONDS*OEONDOGUOOONL cOOOCDUOOUOOESOOONESODOUOONNNNONNDOOOOUDUGLSLONONONNNUCUOEOAUNEONOONOONEOONONOUSOCqNNONOUEOONOODIONONOVEONOONOOOR 
HUDUGHOUEUODOOADONEUOUDOOGORADDOGAACUOUCOUCENOGONOSOUGUUCGONSOONOOOEUOUOOUEONOOOUOUONDOOOUCOUNEDOCUOEOUCUONSUOELONEOUOOOUOUOODONGQECUUNDOONDOENOSEOEDOOEOOEOND’ 2: 


ge ‘beawe Mor® ee Third Newel gan 
Denver, Colo. First Nese Ban 
Salt Leke City, Utah Be 
_ Duluth, Mon | 








EERE RS LPF AR RES « 





ro 


The Gaul Company 
Manufacturers of 


FLOTATION REAGENTS 
for the Mining Industry 






Trouble ahead—when you find that your last order*for 
your favorite Flotation Oil cannot be duplicated. 


Barrett Flotation Oils never fail you, every barrel is 
just as good as the last. Always uniform in high-grade 
quality—always available in any quantity you need. 


Salt Lake City 
Utah 


17 Battery Place 
New York City 
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“Standard” and “Little” 


JANNEY 
Mechanical Air 


FLOTATION 


will get the last possible pound of minerz! c™ of a»v ore amena- 
b'e to flotation. The Janney patented circulating feature insures 
the highest degree of efficiency: it increas s the time factor by 
building up a large circulating load that passes the ore pulp 
many times through the machine. This gives a maximum ex- 
traction with the fewest possible number of machines, 
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We make a specialty of testing ores by flotation. Send for 
illustrated booklets. 





Manufactured and -Sold Exclusively ' by 


STIMPSON EQUIPMENT CO. 


Felt Building, Salt Lake City, Utah 
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MACHINES 
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Power Transmission in the Mine— 


Heavy bearings, 
Drop Hangers and 
Post Hangers. 
Machine moulded 
gears and pulleys. 
Friction clutches, 
Rope drives and 
Chain drives. 


H. W. Caldwell & Son Co. 


ELEVATING CONVEYING AND POWER TRANSMITTING MACHINERY 


NEW YORK CHICAGO DALLAS 
50 Church St. 17th St. & Western Ave. 711 Mala St 





Heavy Pillow blocks 70—re- 
cntly furnished to large Zinc 


BTU 
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DUXBAK 
Waterproof 
Leather 

Belting 


cos 


39 FERRY ST., NEW YORK 





Tanners and 
Belt Manufacturers 


ape 
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ALWAYS LEADS IN TESTS OF 
Quality Endurance and Satisfactory Service i 
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Christie Dryers 
De save fuel—their design assures it.- We have been dryer 
specitlists for twenty-one years. Put your drying problems 
up ‘to us. 
L. R. Christie Co., 307 Fourth Avenue, Pittsburgh, Pa. 
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Economical 


| Automatic ae 
Ae | 
Te hte 


Maes ra Bad 
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MG oe ; Imesiaer says Coles 


Dryers 

f 3 Every Dryer built with 27 years’ 
-perience behind it. Ei 
: & efficient and continuous. 


distinct types and all sizes. 





our:-illustrated catalog and submit your 
troubles. . 


RUGGLES-COLES ENCINEERING CO. 
soc Church Street, ee ee 
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Line Shafting en 


Beginning im 1879, the Medart line has been steadily. 
built up to include everything required in the mechan- 
jcal transmission of power. 





Whateves your requirements in line shafting equipment, . 
we can fill them quickly. Send for Catalog No. 26 and 
Supplement 1-A; or submit specifications for our engi- 
neers’ estimate. 


Medart Patent Pulley Company 
General Offices and Works 


St. Louis, U.S.A. 
Office and Warehouse: Offices: 


Cincinnati Chicage and Philadelphia 
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Ball Bearing Belt Conveyors 


Trump Measuring and Mixing Machines 
Merrick Conveyor Weighers for Belt Conveyors 





The Conveying Weigher Co. 90 West St., N. Y. 
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7 SCOOP CONVEYOR 


FOR STORING «> RECLAIMING, 
LOADING 4no UNLOADING 
CARS,TRUCKS ano WAGONS 
DOES THE WORK OF 
FROM 6 TO I2 -MEN 
AND KEEPS EQUIPMENT MOVING 


WRITE FOR LITERATURE 










THOUSANDS IN USE 





PT 


LE MACHINERY CO., PASSAIC 


PORTA 
 ateanriansenettenaea anatase editaaierntanecnimenndt 


- ROBINS CONVEY:NG LIACKINER Y | 


Our Hand-book of Conveyor Practice d«scribes the successful solu- 
tion of many materials-bandling problems. Write for a copy- 


ROBINS CONVEYING BELT COMPANY 


New York, 13 Park Row Chicago, Old Colony Building 
Salt Lake tity, Newhouse Bldg. Pittsburgh, Pa. ., Union Arcade Bids, 


San Francisco, The Griffin Co. Toronto, Gutta Percha ¢ 
& Rubber, Ltd. Birmingham, Ala., C. B. Davis Eng. Co. 
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Trolley PL eee 


Porcelain Insulators 


The Ohio Brass Company 
MANSFIELD, OHJO 


i seninne HMA, 
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SSUUAAUUANAAEGORESUAEEOOGUUEGUOEUGUUESEUUDEADEAUREREEPEARGGOGGGA AA UUEETAEEUEEROREESEDEDEAEE EAE HET E STORER EERSTE 


Chas. C. Moore & Co., aikmnnca @ 


San Francisco, Calif, 


Boilers, Engines, Condensers 
C O m p le t e Pumps, Hoists, Compressors, 
Heaters, Purifiers, Valves and 


Power Plants all Power Plant Auxiliaries. - 


[AAMT ATMMMMHMMHMHMMHMEMMEMNONNN NRE 


i 
TM 


- RESEARCH CORPORATION | 


Engineers Consultants Constructors 
Cottrell Electric Precipitation Processes — 


25 West. 43d Street; NEW YORK: N. Y. 


CHICAGO, ELL: Address all communications: to Research Corpo- 
76 West Monroe Street ration, Attention of Commercial Department. 
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The Dependable of 2, ositive ower 
i Efficient j ° 
Drive for l en oO D ] 
| Your Mine Lhe le ma e Ivery 
Machines. Ce 
The drive you need for mine machinery is one 
that maintains positive speed ratio between 
driving and driven shafts, yet is flexible enough 
to absorb the shocks of mining service. 


Diamond Chain Drive does these two things— 
and more. Built of special steel, accurately 
machined and carefully tested, it gives efficient, 
dependable service at low cost and is long- 


lived. 


This durable drive is adaptable té the mine 


machinery you make or use. ‘Tell us your 
power transmission needs and our engineers 
will give you their recommendations. 


DIAMOND CHAIN & MFG. CO., Indianapolis, U. S. A. 
Makers of High Grade Chains Since 1890 





Keep Your Mines 
Dry with This 
Motor Driven Pump 


This Fairbanks-Morse motor 
driven, multi-stage centrifugal 
pump is adapted for mine drain- 
age and similar service against 
heads up to 500 feet. 


Bronze wearing parts—easily 
renewable—quickly opened for 
inspection without disturbing 
piping connections. 


Fairbanks-Morse ball bearing 
motors have solid rotor winding, 
rigid cast frame and ball bear- 
i ings packedjin grease. 





MANUFACTURERS CHICAGO 
The Canadian Fairbanks-Morse Co., Ltd., Wontreal 


| AMER EERE eT REIRSON TL ETS: SST TT A TI TE aS TT AT ATE. Ae A TS TID SSIS NE TIT STITT TC OT 
Oil Engines - Pumps -"Electric Motors and Generators- Fairbanks Scales - Railway Appliances - Farm Power Machinery 
a ee 





Fairbanks, Morse & 
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The Same Dependable Dies 


that nave for a quarter of a 
century given such satis- 
faction in Genuine 


ARMSTRONG 


Stocks are used in the Nos, 
O and 00 Armstrong Pi 
Threading and Cutting-Off 
Machines. All dealers carry 
them. Send for complete 
catalog including prices of 
repair parts on these perfect 
machines. 


Tei, 


The Armstrong M’f’s Co. 


324 Knowlton Street 
BRIDGEPORT CONN. 


New York—248 Canal Street, 


AUAUUOVNUUEEEEULAUCSESUOUUENEDELUOAESSELEAUAUOHEECOOOGOESEOOU ECHL ECETEOUCEGEOOOOROEDESUODOOSO ORS 


SST 


Serenata 


TAUVOQEDVUNEQUOOEOUOEEDLONOEOO0E0OUUGUUEOUOUUEEUOUNEOOUEEOONEUUAEOEUUEUTUEEOUOEDEOUEUEU OOS DESEUEEEEQECOTAOUDOOGEEUAES EU AUCE OS UD NEE UET TEE E A EELa 


SAUTEED: 


The productive efficiency of mill or min- 
ing plant depends largely upon its tanks. 


Pacific Wood Stave Tanks 


Have maintained a record of de- 
pendable service for thirty years. 


Redwood Tanks—PACIFIC MADE — 


are unequalled for long life and service. 


; PACIFIC TANK G PIPE <0) v 
THE STANDARD SINCE 

304 MARKET ST., SAN FRANCISCO 

2602 ST. PAUL BLDG., NEW YORK 


STOAAUAAAAEDEREERESEEEUDOT UTA UUUONEEOERERDEROREAUERERESEOQEGEDEEDDEDED TATE EEE 


> *GUUECUALUUAUONELUNEUUGUAOCSUGEOUEEUUEEONEUGERGSUUESUCUDUEEOOEDOUEUUOOOOUOUCEUOEOUOEEOUEDOOEOUGEOOEUOOOUOEDONCUCUUOECUOEOOEOOLOG® “PULEEDIUETOREOOELOOEEONODES 


SAUOAUAOLEUAAEASUDENEUOGSUASEEOUESEUOOGGUUOSECOUUOEEOGGHLOGEEAEEOUAOLEUUCRSUOUREOUGEREOOGEEOOOCSOOOOSEUOOOGUOOERUOOCSUOAEGOOORDUOGEDOUGERUOOEEOGOEOUOOOREOOOOEE 


s 


FIRE AND DAMP-PROOF 
HOCK AND FOOL-PROOF 
The Stromberg-Carlson Tel. Mfg. Co. 
Rochester, N. Y. 


S!ONUUADNERAESDANEESUAREODUREONONUAGNSSOnenadauooaa 


F 


UELOAUEELOAESUUACSLOOOGOOUESEOUEEOUOOCEOGOOCOROEEEOUGEOUOEEOOGOEUOOOCSOOCOROUEOOOCECOOCOEOUCOCEOCEOOOOEOUOCEROUUEEEUUEEOUUCENUOOEEUOOOEOUUEODOOEEOOUEOEOOEEEIDEH 
SLUCEEUEEEEEEEDEDEEEAEE EAE AEE REE 


Specity Goods Bearing This 
Trade Mark 


It stands for the best in Electric Rail- 
way and Mine Haulage material. 


Philadelphia New York Chicago 


SPUVVULDALLAAGUANEEEEEOUEEERREREREOECOGGUUUG OVC CCUEEOOREOEOECEEOOROESOEEEOCEUEUGGUECUECOTEOUREROROEEOEOREROOEEEOUOOUCOCUGCOTEEUTEUEUEOEOEEEEREEEREEDOEEREE EES 


SUL AANAOANSNNADAAEDONEEOAUSEEENEDUAETLEE LINEN 


SOUTUEUOCUAU A UETUETOEEOASUAUOCEEEUUE EEE 


SM AREE YANBU CUNVem gan get neat Es 
BshliNasarad 
Y¥Y NOT INSTALL ONE NOW? 
Durable as the S 
Pyramids 

All Sizes 

All Types 

All Pressures 

For All 

Requirements 


PULSUUOAEENEDOOOSOQODUAESESEUSOROOOUONGEEEEESEEOEUDY’ 


oe % 
. 1250 West 17th St.. Erje. Pa. U.S.A. E 
‘2tihAATTMNNNNATNMNNTNNNNNN | 


ic 
I eemeeeenassenieiiemecnsiaitimmems cmemmmmenneees I 


aca aGs ees 


Welding Wire Wire oy pos 
JOHN A. ROEBLING’S SONS CO., Trenton, N. J. 
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TAYLORS SPIRAL RIVETED PIPE 


SPIRAL RIVETED PIPE 


with forged steel pipe connections 
LIGHT—STRONG—DURABLE 
Extensively used for high pressure lines 
Catalog and special prices on request 


AMERICAN SPIRAL PIPE WORKS 
| CHICAGO, ILL. 


PULUAAUEUUAUAEEEAUU EEA EASESAAUAROEEES CHAD EEE R EEE 
THe 


PULL LLL 


TUT 


A000 


Re dwo od —— - Douglas Fir 


CONTINUOUS STAVE -WIRE WOUND-BORED 


WESTERN WOOD PIPE PUBLICITY BUREAU 
WHITE BUILDING, SEATTLE, U. S. 
Address all inquiries for prices and details to the a 


Redwood Mfgrs. Co., San Francisco American Wood Pipe Co., Tacoma 
Continental Pipe Mfg. Co., Seattle Pacific Tank & Pipe Co., San Francisce 


TUOUEESUORTORUDEGEE 
Tee 


SUPEUEAA DOE EEAATECUTEEU SEATED 


PU 


| Hydraulic Presses Accumulators 
Special Castings 
Cast Iron Pipe Fire Hydrants 
Hydraulic Operating Valves 


LR. D. Wood & Co., Philadelphia, Pa. 


SUEUUEUEELULEL ALAA 


secre ieee ial eat 


aa SPIRAL RIVETED PIPE 


For conveying water, air, exhaust steam, etc. 


Pipe Specialists for 48 Years. 
FM 


Abendroth & Root Manufacturing Co. 
Works: Newburgh, N. Y. New York Office,233Broadway 


400 


SAUUUELCEUAUEOUEDOAEDUOSUEEUOAEUOGSOUCOROOUOEEUAEDO ERS | POUT UCTUNDEUOUUATEUUUAEDOCCEEOU EDU EA DEON 


sun 


fpprororionnenennecrscscmnrseceonnmneeroressennesesneeseseesszeesenneneeree ORSON OO UIE UOT TOU OU TIP 


BUTCHART 


Concentrating Tables, Flotation Apparatus, 
Classifiers, Screens, etc. 


W. A. BUTCHART, Denver, Colo. 


A. P. Watt, Eastern Representative 
Vanderbilt Ave., Room 1903, New York 


OUTTA 


TAT 


MU 


Jigs, Screens, Sand and 
Slime Tables, Classifiers, 
Automatic Ore Feeders, etc. 


Manufactured by 


JAMES ORE CONCENTRATOR CO, 
35 Runyon Street. Newark, N .J- 


S-NOOPPUSHUEETLUUAEEEEDEUGEEOEERUAUGEOEEUACUCOEEEOEUENEEEAASUNESSEEUOUEEEOUUAOEEESDOOUOUGEEREUSOGEEGULUGUGEUEOUUUOEECEOOCGUCUGEOOUUUEDECGUUONCEEDEOUGNSOEEMUOUaE 
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National Tank & Pipe Co. 
275 Oak St., Portland, Ore. 
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Tanks of Wood 


Douglas Fir—California Redwood , 

















Bion 


Situated in the heart of the sie 
big timber country, where 
the best of lumber is always 
available, we are in a posi- 
tion to make prompt ship- 
ments'on tanks of any size 
or form. 


We use only Douglas Fir or 
California Redwood in their 
construction, and take in- 
finite pains that the best steel 
hoops are supplied to hold 
the staves in a permanent 
and secure position. 


No matter whether you want tanks 
for oil, water or cyanide solutions 
we can supply them. 





Plat-O Concentrating Table 


This is the ‘‘plateau.”’ Here, This is the ‘‘re- 
cleared from the gangue, the sistance plane.’’ 
concentrate moves rapidly 

s thoroughly gangue MUST 


° “D u separate—a quick 
<€ makes a clean line of demar- > ie. ph the 


ore, 
and the other side nin Ali a ge 
gets sway “Shenae ne is no long, wasteful, 
no wasteful congestion with uncertain separa- 
accompanying losses. tion. 





is the main deck of the 
Plat. O Table. Here the primary 
separation is effected—all the 





“heavy” — done, so _ the 
Diateau”’ - a and effec- . 
tively do its 





The above sectional drawing of the “business 
end” of a Plat-O Table is meant especially to 
show the “resistance Plane” and the Plateau 
itself. These are patented, and are the factors 
which enable Plat-O Tables, size for size 
and condition for condition, to handle more 
feed than any other table, and with less 
attention. 


Plat-O Tables are used by such folks as 
Quincy Mining Company (248), American 
Smelting & Refining Company (62), Phelps- 
Dodge Corporation (283), and other min- 
ing companies— BECAUSE they want 
SPEEDY, THRIFTY, ECONOMICAL 


ore separation. 


Manufactured and sold exclusively by 


DEISTER MACHINE COMPANY 


EAST WAYNE STREET 
E. DEISTER, Pres. and Gen. Mgr. 


W. F. DEISTER, Vice-Pres. 


FORT WAYNE, IND., U. S. A. 
E. G. HOFFMAN, Sec’y and Treas. 





| 
| 
a | 
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Today’s Economy 





By cutting faster, lasting 
Icnger, reducing breakage, 
“Red Star’ Hollow Drill 
Steel gives you a saving that 
is real. 





UUDUOEREOUAAUEEREOAOCUUAUUUUEROEOUAUOUGUEEEOEGUUUUADEUEREREGGAUAUOEREGUNOUOGOOERAAOAAOAAOUONANEAAEEaNaaUooaaneeeeNAUEL 






LONGYEAR Crew Starting a 
Shaft for VW oodward Iron Company 


Longyear crews go everywhere. Longyear 
geologists point out where to explore—sur- 
veyors locate drill holes—drillmen bore the 
holes and obtain accurate samples—workmen 
sink the shaft, install and erect equipment and 
turn the property over to you ready to operate. 
In other words, Longyear Service is Complete 


Service. It saves time and money all along the 
line. Write for further information. 


E. J. LONGYEAR COMPANY 






It is an economy that you 
can put into practice today— 
“Red Star,” the standard 
Drill Steel, is obtainable ia 
every mining center. 







Colonial 
Steel Company 


Pittsburgh New York Chicago 
St.Louis Birmingham 
Denver Salt Lake City 





E 
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STUUEAAAAUALEUTREUS COTTE DUET 
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: Minneapolis Minnesota 
© sneomennenennennnonnunnennnnnnnnasnneneeneneeennmennantnannenstannanensnenemand issnsceiiitiblesnenetae iii aie aie 
SOGARUEUUAUERGAUEGUGEGOEUUDUCURREGEUDCCSEREUEEAEEEEOEEEAEDEOEOUUEEEEEOUEEEEEEUASEEEEOUUUAEEEEEEUUEUEEEE UU UUGEEROCEUAEEEEAOOUOOESEEOUOUOUAEEEUADDSESSSASSLID SOA SUAS UUEAEULEDAELEU AENEAN 
z BRAUN-KNECHT-HEIMANN.CO. : 
= Exporters and Importers 5 
COCHISE = 576-584 Mission Street, San Francisco, U. S. A. 
. LABORATORY SPECIALTIES Z 
ROCK = ASSAY and MINE SUPPLIES = 
= “We Know How To een? For Export” = 
= os Angeles House = 
HAMMERS = Founded 1852 THE BRAUN CORPORATION : 
= sqaunuesnueavuuensuceegnunenocenenvenvnnnvensncanvnncesscueevscocsssnesssueevscuevannessnusnssanueevnenevuecvascecugugteveersggaceesteessueesecengauuasseess™ 
“Ri ht th a a a lll % 
1 on e z z 
a : Blowers Exhausters : 
job — all the : : 
eee : The Connersville Blower Co. : 
: Connersville, Ind. E 
that’s what the superia- : Boosters Pumps i 
eneant am panting rns ee 


ing company says--there’s 
a message for you in his 
letter—read it. 


“Dear Sirs:— 


We have used the Cochise machines sold to the 
S. M. & M. Co. six years ago and we bought two 
Cochise Rock Hammers in 1916, and I tell you 
what—there is nothing in my estimation in the 
way of drills that can touch these, as they have 
been right on the job all the time. I have used 
a good many different makes of drills but Cochise 
people sure have a cracker-jack.” 


UOUSCCUUAUSECHSUUUACUUEEOGUOUOUEEOUSUULOGEDUUCUGEEOLULUGODODDREEDODDBDODDOODDLDDOPELEBELUUOADEDDDIULEDDDRDDDOLOEDDEBUODDDDSDDEDEDDODILEGOOORERETILAOLI BOE EDOEIT?, 


RIBLET AERIAL 
TRAMWAYS 


Automatic, High-Speed; Seit- 
Adjusting Positive Grip. 


fell as in detail what you wish ceo 
accomplish 





# 
= 


Riblet Tramway Co., Spokane, Wasa 
~ AUNUAUSODOUEREREOUUGUOUUEERUDOGGUOUOUUEDERODOOUUUUEORORDOOOAOOUTONEEOOOGAOOUOUOOGSODOOOODUUOOSEDEERONUOOOUUUOURESUCHEOUOOURORROOEAUOOGOODDEREOEOUUOUUOUUIDSODNENES 


SUAPAAUOGUCROGUUDEEOUOUEREOUEOAEUUAUEUDUDEOOUSEAUEEDD. 


Re ee ee nee nen SU 


Send for our bulletin. 


Cochise Machine Company 
Los Angeles, California 


UANULANESSLOUGESUAOGSNSUOENEAUUOUONGOUOOSEODOGESSAGCGUSUNODEEESOUAGEOOAEOOONENOOENEEOUORGOOEEOOGOAOGGEOUGEOUOORSOOOOCREOOOEOUSEREOOOEEDOOOEOOOSOEOOOEDEOOOOEHUOSOOOOGSEOONOODOOUEUDOOEESOOOEOUOOCHUOSURDOONELOOELGGUGGpRSEEEPeNUNNELUER: 
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-a Leschen 
Aerial Wire 
RCMP EST e\Y 
Is the answer; 


UOCUDUUTODAADEREERAEEEEAAOOOUCORUE TEER EDEE ETE 


ae elt RTRs 


Cr . 
i > 
i ee 
Pe ee ee ia 


SUPPELEUULDETLEELL EAT UAAAUAEOEADEEASU UU UNE 


SU 


UOVTUECTDOEEUESOOTUAOCT OETA ECAP 


Keep your output moving at 
minimum cost with 


B&B 


Aerial Tramways 


built to order—built to last. 


Send for Catalog No. 8 
Manufactured by 
BRODERICK & BASCOM 


ROPE CO. Saint Louis, Mo. 
D-160b 


Se 
SV VOATEAAULLEEAU UA EAAAEDRAACCTR ERE UA EEE 
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MELLLEETL TEE AE Mende Dott henna bedi Draped ties 


WIRE Rope cf every kind 


and for every purpose—Ac 
¢ ssories, too. Let us send cate. 


log and quotations. 
hoc EN Goa mma Rk 
New 

Bldg. San Francisco and Port- 
Beer it adr ne a 





i 
ft 


UNEUUONEAOUGEOOAPOOGODONOEAOUNLOOEAOOONEAOOOSOUOOOUOAONONOEOUOCOLOAEOHUOEEOUOELONELUONACOUOCAONOGEOOESEOOGDUUOOGN Ong tancnemeensninT eV 

















2200 eee ernie nee 


Ih. 





x 


merican SteeléWire | 








UU 


HEADUELUCCUSUOEUOSUEOUROOCLUNODEDUEHNEGEOUAEOATOANUEGUALUEDOAUACUOEO UE OEEEUOODOEOOERUODOEL OG AESUEDOEOUSUEOOERULOEOUAGUAUGEOOREOAEASESAGOUCUEAOELONEUEEOELOOGONOOEOAEUOEAUEOEUPOESUUGUEDUNEOECUEEANEOUEUONOEUONEE EOE OG OUEqUEOEONR 


UURERAT EEA SEGDEGUAOEEORAUDEAOCUDROGEOU EON DERA EEA SEED SOOO EAUTEUUEDURROEEA DEG OESUREO EAA DERU TEA UEEDEULEUEADERAEEAOEOCECUEEOUEREDEODRO SES ORO DERN SOO OEOOES SERCCERE EEUU EEUGEUDOSOULORD SED SEO DES EEEEEEO EEA CEOOED 


a 


SSUUUTEAEAEUAEAUTAETAEAAEATUATAA TOAD AANA EAA EO HUNAN HUEAEU UNO ON OOA GAT OED AOA OEU ANA OEONEGEOEUOOOEONE NONE: 


TROBLE 


peg 


ANACONDA COPPER MINING COMPANY 
GENERAL OFFICES, ROLLING MILLS DEPT. 
111 W. WASHINGTON STREET. CHICAGQ 
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“The Most 
UN Practicable Method’’ 


This article, from a recent issue of 
Engineering & Mining Journal, is but 
another indication of the regard in which 
the “Cement-Gun” is held. You will 
note that the only uncertainty relative to 
this concrete work is the job itself— 
there’s none regarding the method of ap- 
plying the cement. 


EMENT - 


TRADE MARK 





qguring 
Jacket t 


Let us send you a Catalog showing how 
“Gunite”—the projected cement-sand 
product of the ‘“Cement-Gun” protects, 
preserves and fireproofs. 


Cement-Gun Co., Inc. 
Cornwells, Bucks Co., Pa. 


Branch Offices: 

New York Office, 30 Church St.; Chicago Office, 904 
Chamber of Commerce; Pittsburgh Office, 211 Fulton 
Bldg.; Los Angeles Office, Citizens’ National Bank 
Bldg.; Spokane Office, 612 Mohawk Block; Richmond 
Office, 812 Virginia Railway and Power Bldg.; 204 
R. A. Long Bldg., Kansas City. Canada, east of 
Alberta, The General Supply Co. of Canada; 360 
Sparks St., Ottawa and 85 Water St., Winnipeg, Man., 
Canada. 

Agencies in All Principal Foreign Countries We Sell Traylor Mine Type Compressors. 








B H Co.-FELD TYPE 


GAS SCRUBBERS 


REMOVE:—Smelter Fume 


—Blast Furnace Dust 
—Producer Gas Dust, Etc. 


RECOVER :—Tar, Naphthalene, 
—Cyanogen, Ammonia, 
—Benzol & other Products 


The gas ascends through zones of ex- 
tremely fine spray produced in each sec- 
tion by the centrifugal action of sets of 
revolving cones mounted on a vertical 
driving shaft. 


Scrubbers are built with diameter and 
number of sections to suit the require- 
ments. Write for information. 


LARGE—Gas Capacity THE BARTLETT HAYWARD CO. 


meee ae ‘ Founders and Engineers 
SM Power Consumption 


Maintenance Cost Main Office and Works: 452 Fifth Ave. 
Back Pressure Baltimore, Md. New York City 
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5 New Mining Books 









SENT 
ON APPROVAL 


NO MONEY 
DOWN 











Examine 
any of them 


for 10 days FREE 













































Finlay— 
Cost of Mining 


» 
vey. 4 
: ees New Third Edition. 532 pages, 6 x 9, illustrated, 

$6.00 net, postpaid. 

All the latest facts on the economics of mining coal, iron, zinc, 
copper, gold and silver are given in this new third edition of 
FINLAY—which is practically a new book. By assembling statis- 
tics, official cost sheets, progress reports and general information 
from mining companies throughout the world, the author has pre- 
sented actual and practical cost data invaluable to the mining 
engineer. 


Spurr— 

Political and Commercial Geology and 
the World’s Mineral Resources 

561 pages, 6 x 9, illustrated, $5.00 net, postpaid. 


“Who owns the earth?’”? This new book will tell you where the 
world’s mineral wealth lies, and who owns it. It discusses frankly 
the effect of commercial and political control on world politics. It 
states briefly the commercial uses to which the metals are put, and 
the commercial and financial aspects of the marketing of these 
metals and mineral products. A pioneer book in a field where 
accurate information is much needed. 


Marsh’s— 


Steam Shovel Mining 
258 pages, 6 x 9, 56 illustrations, postpaid, $3.50 


A concise, practical treatment of the principles and modern prac- 
tice of open-pit methods of mining, involving the use of modern 
power-excavators. Electric shovels and other power-excavators, 
as well as steam shovels, are described. Much of the information 
presented has never before appeared in book form. 


Kraus and Hunt— 
Mineralogy 
560 pages, 6 x 9, 696 illustrations, $4.50 net, postpaid. 


An introduction to the study of minerals and crystals. 


The essentials of mineralogy are so treated that a single book covers directly 
all the various phases of the science. 


Tle aCU Manno! 


McGarraugh’s— 


Mine Bookkeeping 
118 pages, 6 x 9, iilustrated, postpaid, $2.00 


, 





4d 

: : McGraw-Hill Book Com , Inc., 239 W. 39th St., New York. 
A system of records and accounts which can be main- . You may send me anit how approval: : 
tained at a minimum of office.expense, and which pro- 1 A 
vides a practical method of cost-keeping. ° ee er ee a : 
The book aims throughout to eliminate unnecessary 4 Corer errr eer reer r eee rere eeseeseeseseeeeerseseeseeseseseseeeseres q 
posting and copying and to get the accounts into their Boo. e ec ceeceeeeececeeceeeeeeeeeeceestesseeeees : 
final form with the fewest possible intermediate $0 a I agree to return the books prepaid or remit for them within § 
erations. There is an excellent discussion of the a 10 days of receipt. a 
records 7 accounts needed a connection with the . ie <r re : 
a eS ee Se : Regular subscriber to Engineering and Mining Journal?........ . 
@ Signed .. 0... cece cece elec ccc c cece cere cncecccceevesececes i 
. MET 5 bc il decd cée eds eee saw eeas sea Kee ee eron chm anes . 
U hi OO: Cen POE * a kn oc ccc surivisadsdess eveainioevenanmes< ! 
se this coupon © tenon daMUAMIiN So Sl nc ieee caw eiallieg . 
4 Books sent on approval to customers in the U. S. and Canada g 
§ only. J 12-25-20 § 
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where it’s needed 


The right sort of a mine lamp means greater 
safety, greater output, greater satisfaction on 
the part of the men on the job. And the lamps 
recognized everywhere as the “right ones’’ are 


JUSTRITE 
CARBIDE MINE LAMPS 


The Justrite Cap Lamp shown here is built 
to meet hard, continuous every day service. 
It’s light, yet strong. It gives a steady, even 
flame without fuel waste. It’s the lamp that 
puts daylight underground—where it’s needed, 
and when its needed. Write today for prices 
and copy of illustrated catalog. 


Justrite Mfg. Co. 
2061-81 Southport Ave., Chicago, Ill. 


NGOQUOERDOLUSSONEGSONOGEONOOOOCEDOOORDOUEEOOGEEDOUERSORGELOGUEEOONEUOUGOROGGQOOUEGEOUONLEGAGDUUDEGUUGGEUAESUAGROOOODOOOUORLONOSUOGEOUOUNUUOGEEOOUENOOEEOUGUGY, 


Sometimes you buy, some- 
times we sell, 
But let that pass today; 
We hope, instead, your 
heart and head, 
Are glad‘to hear us say, 


Merry 
Christmas 


The Watt Mining Car Wheel Co. 


Barnesville, Ohio 


Denver: Lindrooth, Shubart & Co., Boston Bldg. 
San Francisco: N. D. Phelps, Sheldon Bldg. 
Philadelphia: Edelin & Co., 235 Commercial Trust Bldg. 


Builders of Mining and Industrial Cars. 
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sesame amistad ci a ial 
PU 
: Speed! : 
: 1 to 7 miles per hour 3 
= can be attained with = 
= this type of = 
2? MANCHA’S : 
Electric Mule “Hercules” Type ‘ 
3 And moreover it has a 3634 in. wheel base—a cast steel z 
= frame—takes a curve of 12 ft. radius and runs all day 
= on one charging. z 
Z Write for detailed information. 5 
: Mancha Storage Battery Locomotive Co. : 
= 1911 So. Kingshighway, St. Louis, Mo. = 
CT scesensseeenensnneettenenneniameamanmeeimpanieell z 
LOA" EZ erg | 
= THE BONNOT COMPANY, CANTON, OHIO 2 
Ty csnsnetiieieeihiemnataamitaaaaaina ies ttiemaaainanieinn teeeaaentinieatateaniataalenmeall 
SAUUUOUUAOEEAAAEAUEUAULEAOEEEAOGAEEOAEOEASEA ENA EAUU EACH EATEN EH ENA UA ENA A EU NNH EAHA ENA UA EAHA AeA eA eN AoA NAN EN A 


CLASSIFIERS 
DO * Fe THICKENERS 
AGITATORS 


. THE DORR COMPANY 


Engineers 
DENVER NEW YORK LONDON 
1009 17 th Street 101 Park Avenue 16 South Street 
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Built for Metal Mines — 
3 ATLAS Locomotives are made in a wide : 
5 variety of types and sizes. But metal mining z 
: has certain requirements to meet. So the i 
: Standard Type “C” Locomotive shown here is Z 
: designed especially for metal mine haulage. z 
E Type “C” is compact, powerful and is adapted 3 
5 to the narrow gauge track in the metal mines. : 
: It is ruggedly built, economically operated, s 
3 with parts accessible though well protected, : 
= removable battery trays, improved type of con- Z 
: Other Equipment troller made especially for Storage Battery use, : 
z The ATLAS line of haulage equipment is the most and many other important features. : 
E comprehensive built. It covers practically all fields = 
: of Industrial Haulage. And the one outstanding Type “C,” as all other ATLAS types, em- 3 
= feature of ATLAS equipment is the practical con- bodies numerous practical advantages. An i 
= struction and the years of experience built into it to J : : i 
z make it render maximum of efficient service. ATLAS Locomotive will render consistently = 
i ATLAS equipment is all that good haulage equip- dependable service in the face of the most : 
= ment should be. severe usage. = 
i There’s an ATLAS type for every condition : 
: THE ATLAS CAR AND MANUFACTURING CO. : 
: Engineers Manufacturers : 
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B 70M STORAGE BATTERY LOCOMOIWE 


spree 







| iT WILL PAY YOU TO GET OUR 
| PROPOSITION BEFORE YOU BUY 


- Geo. D. Wuitcoms Go. 


MAIN OFFICE AND WORKS 


GEAR AND FRICTION DRIVEN STORAGE BATTERY LOCOMO- 
GASOLINE LOCOMOTIVES—2), R O © H E k. ~ ee ! Lie N OS TIVES—1 TO 8 TONS ON 


TO 25 TONS ON DRIVE WHEEL U. S. A. DRIVE WHEELS 


SLUUEUUAAEUAAEAUUUAEEUOUERDOGEREUAAGEUUGGHEOGOEEOUCEEAOESEUEEOUUUEEUACOEUUAEEEOUCUUOOGEOUUCSUOOOEDEOOOOUOUEEOUOOGEOUCEODUGEDOUSCCEOOGEEOOCESOOOOEUUOREUOUEEOOOEGUEP = 


EASTON CARS 


—Coal charging cars— 
the economical way to 
handle fuel in quantity— 
and every other kind of 
car you might need to 
save internal transporta- 
tion cost. 
Catalog? 


Cars—Skips—Cages 


Marquette 
Type 


Send for Catalog 





BUILT BY 


Lake Shore Engine Works 


Marquette, Michigan 


Lower the Friction Loss 
of Your Mine Cars 





MITT 
ANUUAUUAUAUADUUANOUAECUNEUUUGUOOEUUEUOEUOOEUOACUOEUEEEOUELOOOSUAUGOOEUOEDOUEOOECOUEOESOOEEUEDOEEUOEOUOEUES OTE 


Boston Chicago Detroit Philadelphia Pittsburgh 
SAUUUCEAEATALEUUAUEOEOCUUEUEUEAEOEOEOLEGEOUOEOEOSUOGEUEOEEQEUEOHOAGEUEGEUOOEOUOUEOEDEOEOUOUOUEOEOEOUOUEDOOESEOUOLOUEOOUEOUOEOODEOEGUOUEUEGUOEOUOUUOOOUOEOEOUEE 


SAUUEUEATAE ESTATE 


=O me . 
42 Church Street, New York. Works: Easton, Pa. = 
= 


ie 
mM 


| Two-Car Rotary Car-Dumper 
in a Shaft Bottom 


= 









PRONE ETT 


CREASE 
‘CHAM BER 
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a sag PATENTED. 
" GHUEDTER0 oo IN aia 


OTTUMWA 


Roller Bearing Car Wheels 


will lessen friction and the consequent wear. They 
operate with 50% less power and only require greas- 
ing once or twice a year. Made of carefully selected 
tough iron. 


Coal Is Dumped Direct to Skip from Solid-Body Steel Cars. 


Pr aii 






One man uncouples the cars and operates the 
dump. The operation is completed in a few 
seconds and cars are ready to go back for re- 
loading. 





Give us the type of your mine and we will 
send you some valuable engineering data. 


CarR-DUMPER & EQUIPMENT CO. 


{f you will write us the weight of car loaded, track 
gauge, wheel diameter and distance from center to 
center of axles—we’ll quote prices. 


ARAUAAAOAGROSUDONANNSONNOGENSONONOUNUEDNNNONONOSNDODNLANNNNNGNONN00N00008000000NN000000000000000000000L000000000000000000080sos0H0000000000000000000005000000008000000000 08000 000N0NUNUSUEOUONEOOUEDOOEONDOOOOOOSOOOOELEOSOD 
SOT 


SUGUNAAUASEUGDUQUGHSAGUAUSUOOUNGSNGUONSUUGUGNSUOUOUNEEESOUOOUGONENDOUOUU!2000000000000000U00000000000CEEETEUOOEEEEEOUOOUOEOOUOOOOESEOEOOUOOERELOOUOOCOSEEGOEOUOECEUEOEAOEEEOREOEEOESELOUOOEEEAOUOOUGEEDEOAUOEREEAEEOOUEEEEEEN 


NUASUAUOUAESESUAESCUGHNOAUUOCUOEOOEROGONDDODEGECESOANORESEeStuGNNOE 
QUO NUNEANADAEAANANAASAAANEANEHAED NA UEUEAANANEAAEDASAATAAU ENA AGA AEE OEA ATONE OO TUEA ETUDES EE AAO O EAA 


Eastern Sales Office: Main Office and Works: 
Ottumwa Iron Works, Ottumwa, Iowa Union Arcade Bldg., Pittsburgh, Pa. Grand Crossing, Chicago, m = 
OURUACUUOGUOOOERDEEOROOUEDONONEE aa 
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For a quarter of a century the PLYMOUTH 
GASOLINE LOCOMOTIVE has been first aid to 
men burdened with haulage problems.’ It has. power 
above our rated guarantee. It displaces slow teams. 
Cuts down the main force. Multiplies haulage capacity. 
Shortens the period of contract. Lessens the pay roll. 
Increases the profit. 





















































A mile of track costs no more than one road truck. 
Over this track the PLYMOUTH will haul, hour for 
hour, as much as twenty trucks. Write for Bulletins 
that inform you fully. 


THE FATE-ROOT-HEATH COMPANY 


217 Riggs Avenue PLYMOUTH, OHIO 
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Partial List of Prominent Users 


Alaska Juneau Gold Mining Co. 
Anaconda Copper Mining Co. 
Arizona Copper Co. 

Atolia Mining Co. 

Beatson Copper Co. 

Belmont Milling Co. 

Braden Copper Co. 

Chas. Butters Co. 

Butte & Superior Mining Co. 
Cananea Consolidated Mining Co. 


SAND PUMPS 


have renewable liners and impellers made of special 
deep-chilled car-wheel iron—as hard as manganese 
steel, and just as durable. Their moderate speed is 
also a factor for endurance. 


Write for illustrated bulletin No. 79. 
Krogh Pump and Machinery Co. 


147 Beale Street, San Francisco, Calif. 


Sinking Pumps—Centrifugal Pumps 
Motor Driven Pumps—Dredge Pumps. 
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EAT 


Leffel Turbine Water Wheels 


Vertical and Horizonte! Designs 





Write for latest bulletin. 
THE JAMES LEFFEL & CO., 


H. H. White, Fourth National Bank Bidg., Atlanta, Ga. 
William Hamilton Co., Ltd., Peterborough, Canada 
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Since 1864 we have been building Centrifugal 
Pumps. Hydravlic Predges, Steam Engines 


Write fcr Catalog. 


MORRIS 


BALDWINSVILLE.NY. ooncskcoee 


@ PRINCIOAL CrTIFS 









! *““HAMMOND”’ 
Power Plant Meters 


Accuracy at variable capadéity and absolute 
reliability are essential features fulfilled in 
i this. design. 


: Aibenger Pump & Condenser Co. 
. .°.. 140 Cedar St., New York City 
Cnicago St. Louis Boston 


* 
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SAUOVUOTEEUAERAUUUEEAEOCUEEE AU SEEUEEEEU AEST ERT T EET” SUVDUEUDTEDNUREEEEUAUUUEEUEUCUUGELCTUEEECETEUECEEET TAA UEEEEDELAEEEEEDOUUOEDEEOAMOOREREOOUOEESEOOUGOGEREOUAOEEEEDOOOUOGEEDODOGEROEEOOOOOUSUOOUSENECOOOONONREEME 


Springfield, Ohio 
Boston Offices: Room 610 Compton Bldg., 161 Devonshire St. 
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MORRIS MACHINE WORKS 
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THE SIMPLEX 


A Non-Crucible Furnace 


The Simplex, or Single Chamber Bullion Furnace, is as 
simple and durable as our long experience has enabled 
us to build it. 


While the results obtained show conclusively that with 
proper operation, a quality of metal equal to that melted 
in crucibles can be produced in greater quantities—at a 
less cost, both in fuel and labor—and without the added 
expense of crucibles. 

For Qit and Gas and Air. Especially for Copper and Metals. 


Catalog E. M. J—For all metals. 


The Monarch Engineering & Mfg. Co. 
1206 American Bldg., Baltimore, Md., U. S. A. 
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Steam Turbine Co., Trenton, N. J. 

Builders of TURBINE MACHINERY, _ including 
Steam Turbines of all capacities for high or low- 
Pressure steam and for direct connection, or for 
belt of rope drive. Complete Turbo-Generator Sets, 
Centrifugal Pumps for all Heads and Capacities. 
Centrifugal Blowers and Air Compressors. 
Write for special bulletins on apparatus in 

which you are interested. 


Ed 
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S. MORGAN SMITH CO. 


York, Pa. 
Builders of High-Grade Water 


Power Equipment 


Write Dept. “J” for Bulletin 


176 Federal St., BOSTON. 76 W. Monroe 8&t., 
CHICAGO, 405 Power Bide. MONTREAL, 461 = 
Market St.. SAN FRANCISCO 
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FRENIER’S SPIRAL PUMP j 
The most durable pump for elevating. hi ON ms 

TAILINGS, SLIMES, BATTERY SANDS, etc. ‘SS 
» No Valves No Buckets 

FRENIER & SON, Rutland, Vt. 


AGENTS — Allis-Chalmers Co., Chicago, III. 

Stearns-Roger Mfg. Co.. Denver, Col. MHarron. 

Rickard & McCone, San Francisco, Calif. Frank 
R. Perrot,. Perth, W., Australia. 
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Mining Transits 


= = we and Levels 


It isn’t sd much what you pay,—it’s what you get for 
the money you pay. Please ‘investigate the past record 
of the ‘‘Buff,’’ and what you get w you buy a ‘‘Buff.’’ 


y Buff & Buff Mfg.Co., Jamaica Plain Stat’n. Mass. 


Chicago, 231 No. Wells St. Jamaica Station, Boston 
46 Dey St., New York. 














UOLUUHALENEAGEC EN UaUHEOUEEROPRenEpNN ES AnLitY 


te 


ee Sceomnvrserennaterereaneecernacoerertees¢ermanecerenetsaeanececa en tacotagvNenatveUEtETETNE 




















December 25, 1920 ENGINEERING AND 


Wee 


“Samson” Single Friction 
Drum Electric Hoist 





A glance at the above cut will satisfy the mine 
operator and hoisterman of the rugged construc- 
tion and up-to-date features of this Hoist. 


It is built in two sizes for maximum rope pulls 
of respectively 5000 to 7000 pounds. 


Detailed specifications cheerfully furnished. 


The English Tool & Supply Co. 


Iron Works Department 


Kansas City, Missouri, U.S A. 
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Wuest Herringbone Gears 


Make 20 to 1 Reductions Possible 


Herringbone Construction and the Wuest Patent 
make wonderful single reductions possible. Let 
us tell you all about a in our descriptive matter. 


The Falk Compenn, ‘Milwaukee, Wis. 
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Fee ray CS 


DRIVES GAN jWORM 
SPEED REDUCERS BEVEL GEARS 


__FAWCUS MACHINE CO. PITTSBURGH, PA. 












@Z FLORY HOISTS 


G/ s.FLORY MFG.CO., BANcor, Pa. 


95 Liberty St.. rl York 
First National Bank Building, Pittsburgh, Pa. 
onadnock Block, Chicago, Ill. 
as. T. Lehman, Birmingham, Ala. 
Seenies Machinery Co., Jacksonville, Fla. 
A.L. Young Machinery Co., San Francisco, Cal. 


Get the 
Catalog 
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SHAKER SCREENS, WEIGH HOPPERS, RECIPROCATING 
FEEOERS, BAR SCREENS, SHEAVE WHEELS, HOISTING 


AND HAULAGE ENGINES AND MINE CAGES 


ROBT. HOLMES & BROS., 
DANVILLE, ILLINOIS 


Inc. 
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The Present Supply 
of Petroleum 
Can’t Last 


How long our supply of 
oil will last is problem- 
atical. Certain it is that 
the consumption of 
petroleum in the United 
States exceeds its pro- 





| duction. 

gy Oil shale as an industry, 
Oj Shale in this country, has been 
rT iad i contemplated but not 


realized; and much 
scientific and technical 
research is still neces- 
sary before it can be- 
come a paying proposi- 
tion. 


It will come, however, 
and mindful of this we 
have given considerable 
study to laboratory 
equipment for the neces- 
sary preliminary work. 
We would be pleased tc 
quote prices on appara- 
tus of this nature. 
Write for catalog. 


The Denver Fire Clay Co. 
Denver, Colo. 
New York Office: 30 Church St. 
Utah Dept.: Salt Lake City 
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Gyratory Crushers 
Portable and 
Stationary Plants 


Capacities. 5 to 500 tons 
per hour 
AUSTIN MANUFACTURING CO. | 


CHICAGO 
San Francisco 


CUE UUUEU EDUCA EAE 


New York 
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SAUNUUEEAOUELELUACSUAUASDOGEEUOAOHUAOCELUSEODOUCEUUOUAUOOSEUOUEOEEONEGGUNEEOOOREOURESDOUEEEUACOEUOUOSTOOCOOUOEEUUOCEEUOEOEOUOEDDOOEDDOOOOEOOCEUEOOEROORDEO OCOD OELE: 


Buchanan =: Crushers 


Designed for heavy 
continuous duty pat- 
ented adjustable jaw 
stroke, prevents slabs 


and slimes __ being 
made when ma- 
chines are adjusted 





for fine crushing. 


Large and Small Crushers 
Crushing Rolls Magnetic Separators 
Complete Plants 


C. G. BUCHANAN CO., Inc. 
91 West St., New York 
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TMM 


DUROLOID GRINDING 
BALLS AND LINERS 


will solve your grinding 
problem. Quick Delivery 


LOS ANGELES FOUNDRY CO. 
2444 So. Alameda, Los Angeles, Cal. 
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Hey Daal 


ENGINEERS 
MEL Vee: 
eras 
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ALLEN CONES 
SAND CONES 
SLIME CONES 


Sand Washing Cones 


POSTAL BRINGS I BULLETINS 


The ALLEN CONE. C0., EI Paso.Texas 


UUGUEEAEESUNEUUNUUUEDEUESODUNEDUEGLUEDDOAUOOEEUEUUUEEUEEEUEUDNEP ETAT EEE 
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Ross Grizzly-Feeders and Screens 
For Ore, Stone, Coke and Coal 


Cannot Choke and Require no Attendance 


ROTARY ANP 
TRAVELING 
TYPES 


No service too 
heavy 


Ross 
Engineering 
Company 
Old Colony Bldg. 
Chi ill. 
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Chrome Steel Linings 


for 


Ball Mills—Tube Mills 
THE QUEEN CITY FOUNDRY CO. 


Denver, Colo. 
Pd 
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SHS 
Decrease Operating Costs 
with the 
American 
Ring Palverizer 
AMERICAN PULVERIZER CO., ST. LOUIS, MO. 


BUCO CCC CCC CSCC 
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*FARREL FOUNDRY AND MACHINE COMPAN 
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MILLING MACHINERY 
AND PLANTS 
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BARTLESVILLE ZINC COMPANY 
Bartlesville and Blackwell, Oklahoma 


ZINC OXIDE ZINC DUST 


ZINC 


Prime Western and Brass 
Sole Agents: 
THE AMERICAN METAL COMPANY, LIMITED 
61 Broadway, New York 
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UNG COPUUELAU EU EAA EA TUUAED EMANATE 


Balbach Smelting and Refining Company 


| 


| 


‘Containing 


| Ores 


Rover - Concentrates 
uy | Bullion 


Residues 


Gold, Silver, Lead and Copper. Electrolytic Copper Refinery 


NEWARK ‘ NEW YORK OFFICE 
NEW JERSEY gins anneal .280 BROADWAY 
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AMERICAN ZINC, LEAD & SMELTING CO. 


Purchasers of 


Zinc and Lead Ores 
Address, 1012 Pierce Building, St. Louis, Mo. 


Exploration Department for the purchase of 
Metal Mines & Metal Mining Companies, 55 Congress Street, Boston, Mass. 
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Our new plan of buying We have investigated the trade preference in this 


matter. 


Copper Bearing Material The result is a modern, up-to-date method vastly 
is of genuine interest to different from the old. 


We send you weekly quotations conforming with 


you market fluctuations and working conditions. 
Make sure you are on our mailing list by sending us your name and address, now 
< 
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GENERAL OFFICES 


NORTH AMERICAN BU HILADELPHIA 
OLIVER BLDG. CHAMBER & COMMERCE BLOG. TRINITY BLDG, 
BOSTON DETROIT NEW YORK 
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Matthiessen & Hegeler Zinc Co. 
The 


La Salle, Ill. 
American Metal Co., Ltd. 


UOHUEOUEEUOUEAAOO NOOO TENNIS 


Manufacturers of 
Sheet Zinc, Rolled Zinc Plates, 
Ribbon Zinc in Coils, 


SUULEAUAUOOUONAUAERAUUOSGRGUUUGULOCEOSUGUOCUUOHESSCSEUSUSEQUUUSCGUUOGSSSUEREGOSEUOOUOOSEORCEONEOONOULEDILES 


61 Broadway Oliver Bldg. and Sulphuric Acid, 
New York Pittsburgh, Pa. Smelters of Zinc, 
Boatman’s Bank Bldg. A. C. Foster Bldg. ° . 
eT. LOUIS — Choice Brass Special 
Sheet Zinc for use in the Cyanide Process, perforated 
so as to meet the requirements of the Mexican 
Customs Laws. 
B uyers of 253 one Noe Vick City Telephone Barclay 5291 
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Gold, Silver, Lead, Zine, 
and Copper Ores, Copper 
Matte, Copper Bullion 
and Lead Bullion, Molyb- 
denum Concentrates and 
Tungsten Concentrates 


iL 
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Cyanide of Sodium 96-98% 


Cyanogen Content 51-52% 


66 Cyanegg 99 


Sodium Cyanide 96-98% in egg form, each 
egg weighing one ounce. 


COCUEEEEDEOSEDEACEADED URDU CECEE AEDT EER TE CETTE TEETER 


Producers of The Roessler & Hasslacher 
Gold, Silver, Copper, Chemical Co. 
Lead and Zinc 709-717 Sixth Ave., New York, N. Y¥. 
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Works: Perth Amboy, N. J. 
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ORES & METALS PHELPS DODGE CORPORATION 


99 JOHN STREET, NEW YORK 
. “C%& Q” “P. D. Co.” 
Antimony-Manganese ELECTROLYTIC COP P ER am | 
Chrome- Tungsten 


Tin 


Charles Hardy & Ruperti, Inc. 
15 Park Row, New York City 
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in all forms 


Platine m for all purposes 


PLATINUM SORAP PURCHASED 


BAKER & CO., INc. 
Murray and Austin Sts., Newark, N.. J. 
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Pennsylvania Smelting Company | | [UEKI r =a | 
Producers of 
RELIABLE ALWAYS 


“PITTSBURGH” PIG LEAD | 
Office: Pittsburgh, Pa. Works: Carnegie, Pa. 
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BERGER 


Monitor Transits and Levels 


C. L. BERGER & SONS 


| Be BOSTON, MASS., U. S. A. 
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amycoved common peau also Engineers’ Patterns 
and Tapes on reels for work. ee for euleean 
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American Smelting & Refining Co. 
General Office: 120 Broadway, New York——————— 


: Producers of 


: GoLp CaDMIUM 

: SILVER BISMUTH 
Lrap THALLIUM 
CopPER SELENIUM 
ZINC BLueE VITRIOL 
ZINC Dust and ARSENIC 
‘Test LEAD TIN C. P. LitsarceE 


Sales Office: 
EQUITABLE BUILDING, 120 Broadway, New York 
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United Metals Selling Company 


42 Broadway, New York 





Electrolytic Copper NEC&BM 
Best Selected Copper — ABS 
Pig Lead — "Sy cerrcans International I. L. R. Co. 
Electrolytic Zinc Anaconda Electric 


Highest Grade and Purity 


Selenium, Arsenic, Nickel Salts, Tellurium 
Copper Sulphate 
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CHEMICALS 


EXPLOSIVES 


€Staarisned 1835 


THE GRASSELLI CHEMICAL CO. 
CLEVELAND, OHIO 


Guardian Building 
NEW YORK, N. Y. 
347 Madison Avenue 
Buyers of 
ZINC ORES 
ZINC CONCENTRATES 
IRON AND CUPREOUS 
PYRITES ORES 


Producers of 
ZINC 


(Spelter) 

ZINC DUST 
SHERARDIZING ZINC 
CADMIUM 
Cc. P. ACIDS 
Cc. P. AMMONIA 
HEAVY CHEMICALS 
for all purposes 
DYES AND COLORS 


THE GRASSELLI POWDER CO. 
Manufacturers of Explosives 
Guardian Building, Cleveland, Ohio 
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Irvington Smelting 


& Refining Works 


Formerly Glorieux Smelting & Refining Works 
Buyers, Smelters and Refiners of 


Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 
Manufacturers of Copper Sulphate 


Irvington, New Jersey 


Lehigh Valley R. R. connection 


New York Office: 
CHARLES ENGLEHARD, Hudson Term. Bldg., 30 Church St. 
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ILLINOIS ZINC CO. 
PERU, ILLINOIS 


Manufacturers of 
SELECTED BRASS, SLAB ZINC 
and SULPHURIC ACID 


Rollers of SHEETS, PLATES and STRIPS 


ZINC in special sizes, squares and circles, cut to 
order. Etcher's’, Engravers’, “ithograph- 
ers’ and Battery Plates. Paper and Card 
Makers’ Sheets. 

EASTERN SALES OFFICE 
- Tel. Worth 1496 280 Broadway, New York 
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American Zinc & 
Chemical Company 


Langeloth, Penna. 


Pittsburgh Office, Oliver Building, Pittsburgh, Pa. 


Manufacturers of 


Zinc and Sulphuric 
Acid 


Zinc Dust and Zinc 
Oxide 
Buyers of 


Zinc. Ores 


Sole Agents 


The American Metal Co., Ltd. 
61 Broadway, New York 
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BUYERS OF ZINC ORES 
THE NEW JERSEY ZINC COMPANY 


160 Front STREET 
New York City 
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Ledoux & Company, Inc. 
NEW YORK 
Sample and Assay Ores and Metals 
Independent ~~ sores 
at the port of New York 
Laboratory and Office: 99 John Street 
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NUNDODEOUODUGUUDOUDGNOUNUNORUNOOROOOUGUOOOROOOONS © SUnsesnONOED 


Me a , 
mH 


Capper Pass & Son, Ltd. « Badmingter 
BRISTOL, England 


Cable iivenne Pass Bristol 
SELL BUY 
ihe me = eee 
HIGH PRICES PAID FOR TIN ORES AND MIXED 
TIN AND COPPER MATTES 


TU 


MUTT 
HODUODECONONAUNODUAOOUOOSOOODOOUUDOUGUEDAEDOONOODS ~ 


SAUMAENUODUCDUELUOODOOUAOUEROCODULOUOUEOOUNELOOUCEOUOOOOOOE, EXE" sPEADUEDUODNOOUOUEEUOQUCEOEOOOGOEONODNENOEONEOEOONCGOCOOOOEONEONORCOONoOECUEOOEOOEOOcNoROeN tne 


The Hegeler Zinc Company 
Danville, Illinois 
Smelters of 


SLAB ZINC 
(Spelter) 


SUCLEUOGEDEDEONRENONOUOUNNEDNCEOOCHOCOVNCENNCOUOSOUCETOCSUONSUOCDOOSUONEDGCEOEDDOODONESDONUOGEOOOOUUDDOODONEOAOLUAEEOOECANOANOCO OECD ORUNOONOUCOOoENOOOOEOOOOAOOOONDES 


Manufacturers of 


SULPHURIC ACID 


su 


unngnnnnnnnnusnnenduenvvnensennuosnsenceanavany 
Fveenvnvecnvevenncnccnnacvennccnonsccensenneeeeriin 
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International Smelting 
Company 


New York Office, 42 Broadway 


Purchasers of 


Gold, Silver, Copper and Lead Ores 


Smelting Works Ore Purchasing Department 


International, Utah Miami, Arizona 618 Kearns Building, Salt Lake City, Utah 


Refineries 
RARITAN Copper Works, Perth Amboy, N. J. 
INTERNATIONAL LEAD REFINING Co., East Chicago, Ind. 


DOveTeDARAUUALESUAAT EA EACAEUUAAEEEAGAEETESU EU UEAEAEA ENA TEE TA OEE EORUE AAAS EO GOSS AOAEOEOGOUOEGEASOEOOOOOUSOAOOOOOOSOOOUONUGAOUOOUEONOSOCOOOOOELOAOOGOGOUNOOEOOOOUOUGOLONONOOUONONONOOOEOOUOOONONOEOSNENCONORIRES 
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a 


United States Smelting 


Refining & Mining Company 


55 Congress Street, Boston, U. S. A. 


Buyers of 


Gold, Silver, Lead and Copper Ores; Lead and Zinc Concentrating Ores; Matte 
and Furnace Products 
Refiners of Lead Bullion 
Producers and Sellers of 
Gold, Silver, Lead, Copper, Zinc, Zinc Dust, Arsenic, Insecticides, Fungicides 
and Cadmium. 
OPERATING OFFICES 


912 Newhouse Building, Salt Lake City, Utah; Kennett, Cal.; Goldroad, Ari- 
zona; Eureka, Colorado (Sunnyside Mining & Milling Co.); Baxter Springs, 
Kansas; 120 Broadway, New York; Pachuca, Mexico (Real del Monte Co.). 


Selling Offices: 120 Broadway, New York 





United States Smelting R. and M. Exploration Company 


For examination and purchase of Metal Mines, 55 Congress St., Boston, Mass. District Offices, 120 Broadway, N. Y. 
1504 Hobart Building, San Francisco, Cal, Newhouse Building, Salt Lake City, Utah. 
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UNITED STATES 


Alabama 
Hess, R. M. 


Arkansas 
Le Vasseur, Charles 


Arizona 


Botsford, C. W. 

Buell, Lloyd T. 

Burch, H. Kenyon 

Burgess, John A 

Calkins, E._ F. 

‘arpenter, M. M 

Eisnsen, Carl 

Cole & ‘Co. 

Colvocoresses, Geo. M. 

Dunning, Charles H. 

aes. De Leonard 
Greenridge, S. M. 

Halloran, Will 

Mitke, Charles A. 

McBride, wees G, 

McGregor, A. 

Miller, Hugo W. 

Mohave Assay and En- 
gineering Office 

Schafer, Wm, 

Slak, — 

Smith, =: 

Smith e Ziesemer 

Spence, Harold C. E. 

®tevens, T. N. 

fomlinson Engineering 
& Assay Office 


Arnold, Ralph 
Beaudette, A. J. 
Bjorge, Guy N. 
Burch, A. 
Burns, William 
Carpenter, A. B. 
Carpenter, Jay A. 
Clark, Baylies C. 
Cranston, Robert E. 
Dahl & Wwartenweiler 
Dakin, Fred H. 
Dennis, TOlitond G. 
Dunean & Lindley 
Emlaw, a 
Evans, Burr 
Farish, John B. 
Gemmi 


Gilles, V. 
Grant. Wilbur H. 
Hamilton, Beauchamp, 
Woolworth, Inc. 
Hamilton, E. M 
Hamilton. W. R. 
Hanks, Abbot A. 
Hershey, O. H. 
Hodges, A. B. W. 
Hoffman, Ross B. 
Holland, L. F. S. 
Hopkins, C. V. 
ae. Randolph 


Edmund 
King, Frederick Gilberts 
Kinzie, Robert A. 
Lindberg, Carl O. 
Locke, Augustus 
McConnell, R. E. 


Myers, Dasaix B. 
Nevius, J. Nelson 
Osborn, Walter X. 
Palmer, Wm. F. 
Plate, =. poneee 
Probert, F. 
Robertson, & se 


Royer, Frank 
Sansom, Frank W. 
enor. a R. 
south wester an Eng’ 2. 
aoe mins, a hn 

bury, 
Thurston, E 


Thomas, .W. C.. 
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ARRANGED GEOGRAPHICALLY 


Turner, H. 
Twining Dh 


The 
Welch, Max J. 
Wellman-Lewis Co. 
Wethey, Arthur H. 
White, Lloyd 
White, Lloyd C. 
Wilding, James 
Wiley, W. 
Wilson, George Benton 
Wiseman, Philip 
Young, E. J. 


Colorado 


Alexander, a S. 
Beam, A, 
Bell, Charles co 
Burlingame, Walter E. 
Cazin, Franz 
Chase, C. A. 
Chase, Edwin E. 
Chase, R. L. 
Collins, George E. 
Davis, Leverett 
Dorr Co., The 
Ermlich, Geo. J., & Co. 
Fisher, C. A. 
Frost, Oscar J. 
Gahl, Rudolf 
Garvin, ‘. J 
Hills, Vv. G. 
Keeney, Robt. A. 
i, FT. D. 
Lonergan, Jay 
Marsh, Austin G. 
McDaniel, A. K. 
Nicholson, H. H. 
Parker, Richard A. 
Patton, Horace B. 
Piers, W. L. 
Radford, Walter J. 
Reid, Walter L. 
Rickard, Stephen 
Ritter, E. A. 
Roller, Arthur H. 
Root & een 
Sayre, Roost © 
Shaffer & Co., W. L. 


The Henry E 
Zeigler, Victor 


Connecticut 


Taggart, Arthur F. 
Yerxa, R. B. 


Washington, D. C. 


Marshall, Stuart B. 
Mulliken, H. S. 
Putnam, Henry R. 
Seward, John 


Florida 
Tanner, W. Lee 


Georgia 
Frame, James 


Idaho 


Burbidge, Frederick 
Gaston, S. A. 
Leonard Engineer’g Co. 
Pefiey, W. 

Smith? Gordon C. 
Van Eman, A. G. 
White, Rush J. 


Illinois 


Clapp, Rolla E. 
Fuller, John T, 
Hollis, H. L. 
Long, Frederic H. 
Schwerin, Martin 
Wahl, H. R. 


Indiana 


Indiana _ Laboratories 
_Co., The 





Iowa 
Reece, P. P. 


Kentucky 


Reed, Avery H. 
Torbert, James B. 


Louisana 
Barton, L. A. 


Maryland 
Holden, Edwin C. 


Massachusetts 


Brockunier, S. H. 

sby, W. O. 
Eustis, F. A. 
Eveland, A. J. 
Hutchinson, W. Spencer 
Jones, William F. 
Locke, C. E. 
Pa George A. 
Richards, R. H. 
Richards & Locke 
Rogers, A. H. 
Rogers, Mayer & Ball 
Wenstrom, O. 
Van Law, Carlos W. 


Michigan 


Daniell, John 
Fesing, <a Ww. 


Lawton, N. O. 
Royce, Stdphen 
Sperr, J. Dana 


Minnesota 


Collins, E. J. 
Dudley, H. C. 
Longyear Co., E. J. 
Mines Efficiency Co. 
Swart, W. G. 
Winchell, Horace V. 


Missouri 
Gon GH Durward 


Kirby, E. B. 

Le Vasseur, Charles 

Millar, Howard A. 

O’Keeffe, Edward C. 

Rakowsky, Victor 

Ruhl, Otto 

Waring & Williams 
Laboratories, The 

Wheeler, H. A. 


Montana 


Anderson, Glenn 

Barker-Wilson Co. 

Creden, William L. 

Indiana Laboratories 
Co., The 

Larison, E. L. 

McCarthy & Co., 
Richard 

Rohn, Oscar 

Stewart & Wright 


Nebraska 
Nicholson, H. H. 


Nevada 


Adamson, W. G. 
Carpenter, E. E. 
Cox, Augustus D. 
Dutton, Charles E. 
Fox, John M. 
Hale, Fred A., Jr. 
Harbaugh, A. G. 
Howell, B. P. 
‘Kirk, Morris P. 
;Lakeman, C. B. 


"peal. H, G. 


Co., L. B. 
tman 


Tabane? 


Shae 


New Jersey 


Ely, E. 
Hatfield & Co. 


New Hampshire 


Lindsey, ‘paver 
Strain, J. 


New Mexico 


Lidstone & Van Dorp 
Wright, Ira L 


New York 


Adams, H. 
Addicks, Lawrence 
Aldridge, W. H. 
Arnold, Ralph 
Associated Petroleum 
Engineers 
Ball, Sydney H. 
Banks & mu John H. 
Bateson, C. w. 
Beatty, A. Chester 
Belmont, Arthur 
Benedict, W. de L. 
Boise, Charles W. 
Botsford, R. S. 
Bradley, R. J. H 
Bradt, Harlan H 
Brockunier, S. H. 
Brodie, Walter M. 
Burdick, Charles A. 
Burger, C. C. 
Burrall, Fred’k P. 
Channing, J. P. 
Clark, Allen J. 
Clark, C. Dawes 
Clements, J. <i ? 
Constant Co., C. L. 
Cox W. Rowland 
Dagin, Fred H. 
Dorr Co., The 
Drew, C. V. 
Dwight, Arthur 9. 
Dwight & Lloyd Sinter- 


ing Co. 
Emlaw, H. S. 
Erdlets, Jr.. Jos F. B. 


Eustis, F. A. 
Eveland, A. J. 
Farish, George E. 
Finlay, J. R. 
Fohs, F. Julius 
France, T. H. 
Gill, Philip L. 
Grugan, Justice 
Guess, H. A. 
Hager, Dorsey 
Hammond, John Hays 
Hampton, Wm. H. 
Hassan, A, A. 
Henderson, H. P. 
Holden, Edwin C. 
Hooper, B. H. 
Huntoon, L. D. 
Hutchins, J. P. 
Jaeger, Frederick 
Keene, Amor F. 
Klepetko, Frank 
Knox & Allen 
Kunz, George F. 
Ledoux, A. R. 
” Fevre, S. 

=. c. 
i Boe Cc. O. 
Linton, ee 
Lloyd, R. 
Toveman, ai. r. 
Mathewson, E. P. 
Mayer, L. ‘w. 
oy. William B. 
Mead, H. L. 
ieorcia” ae A. 
Minard, a. 
Motter, Ww: D. B., Jr. 
Mulliken, H, S." 
Munro, C. H. 


Newberry, Andrew W. 


New York Testing 
Laboratories 

Payne, C. Q. 

pane, ea Mace 


bere 9 hae.’ 


Poillon & ee. 


Putnam, H. R. 
Ri 


Rogers, E. M. 
Rogers, Mayer & Ball 
Rowand, Lewis G. 
Rutherford, Forest 
Schroter, Geo. A. 
Scobey, Jesse 
Sharpless, Fred. F 
Shipp, E. Maltby 
Simonds, F. M. 
Spicer, H. N. 
Steele, Heath 
Strain, J. H. 
Stuart, James & Cooke 
Sussman, 

Thayer, B. B. 
Thomas, M. L. 
Thomas, Kirby 
Thomson, S. C. 
Vandegrift, J._A. 
Van Law, C. W. 
Warriner, R. C. 
Watson, R. B. 
Watson, William 
Watt, A. P. 

Weed, Walter Harvey 
Weeks, Frederic R. 
Weld, C. M. 
Westervelt, W. Y. 
Whitman, ‘Alfred R. 
Wilkens & Devereux 
Wolf, Harry J. 
Yeatman & Berry 


North Carolina 
Tucker, A. W. 


Ohio 


Dunster, C. B. 
Krejci, Milo W. 


Oklahoma 


Bates, Mowry 
Cox, G. H. 

Fohs, F. Julius 
Gardner, James H. 
Ladd, D. H. 
Pomeroy, Wm. A. 
Rutledge, J. J. 


Oregon 


Baillie, Frank S. 
Clarke, Roy H. 
Elmer, Wm. W. 
Hodge, Edwin T. 
Melzer, Emil 


Pennsylvania 


Ayres, W. S. 

Chance & Co., H. M. 
Darlington, W. 
Davis, G. C, 
Demming, H. C. 
Fuller, John T. 
Garrey, George H. 
Heinz, N. L. 
Hutchinson, Edward S. 
Kennedy, Julian 
Linton, Robert 
Patterson, S. B., Jr. 
Sanders, Richard H. 
Searle, Barry 
Schafer, Wm. 
Sturges, T. B. 
Worth, John G. 


South Dakota 
Clark, Allan J. 


Tonnessee 


Southern Minerals Co. 
Watson, Ralph A. 


nee! 
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Texas 
noo. Engineering 


Bar G. 
Seis. W. D. 
Cameron, George W. 
Cole, David 
Critchett & Ferguson 
Cruger, James P. 
a: Fred B. 
Harms, Ernest 
Hassan, A. A. 
Kinnon, Wm. H. 
Kitson, H. W. 
Schmidt, Henry C, 


Utah 

Adkinson, Henry M. 
Bardwell, A. F. 
Black & Deason 
Boutwell, John M. 
Cowan, Charles S. 
Cowan, J. Asher 
Fitch, Walter, Jr. 
Frank, Alfred 


General Engineering Co. 


Hilsdale, Paul 
Johnson, Maurice M. 
Krumb, Henry 
MacViehie, D. 
Officer & Co., R. H 
Pembroke, Earl R. 
Sears, C. 
Timmons, Colin 
Union Assay a Inc. 
Van Winkle, 

Wilson, W. A. 
Winwood, Job H 
Young, Jacob W. 
Zalinski, E, R. 


Virginia 


Marshall, Stuart B, 


Washington 
Campbell, Wells & 
Elmendorf 
Falkenburg & Co. 
Greenough, W. Earl 


Fassett Co., Ihe C. M. 


Keffer, Frederic 
Lachmund, Oscar 
Laucks, I. F 

Lee, Chester 
Levensaler, Lewis A. 
Locke, Preston 
Roberts, Milnor 
Seward, John 


Wisconsin 
Royce, Stephen 


Wyoming 
McCarty, Edward P. 


CUBA 


Constant Co., C. L. 
Fulton, Chester A. 
Holden, Edwin C. 
Murias, E. R. Suarez 


CANADA 


British Columbia 
Fowler, S. S. 

Hodge, Edwin T. 
Munroe, H. S. 
Stewart, Robert H. 
Van Wagenen, H. R. 


Nova Scotia 


Jennison, W. F. 


Ontario 
Gartyie, al J. 


Rogers, John C. 












eee 


rrr 


oe ceeeeeereerermmmmmmmmmmmmaamars 








ec 


SS 


December 25, 1920 


Smith & Travers Com- 
pany, le 

Stevens, Frank G. 

Thomas, D. R. 

Tyrrell, J, B. . 

Watson, J. Craig 

Whitman. Alfred R. 


Quebec 

Cohen, Samuel W. 
Dresser, John A. 
Hersey Co., Ltd., Milton 
Spearman, Chas. 


Yukon Territory 
Burrall, Fredk. P. 


MEXICO 


Allen, Roy Hutchins 
Babb, Percy Andrus 
Bureren, Arthur W. 


Adams, Huntington, 
White Weld & Co., 
City. 


A 
Mining Engineer. c/o 
14 Wall St.. New York 


Adamson, W. G., Mining Engineer and Metallur- 


ENGINEERING AND MINING 


Camphuis & Rives 


Garza-Aldape, J. M. 


Hardy, J. Gordon 
Lucke, P. K. 
MacDonald, Bernard 
Moore, R. R. 
Mulliken, H. S. 
Nahl, A. C. 
Pentland, W. J. 
Pickering, J. C. 
Rose, Hugh 

Shaw, S. F. 

Stein, Ernest 
Stevens, Blamey 
Tays, Eugene A. 
Thomas, ‘ 
Wilkens & Devereux 


AFRICA 
Emery, A. B. 


JOURNAL 


Knox, Newton Booth 


CENTRAL AMERICA 


ASIA Ridge Roasting Furnace Spain 
& Engr. Co., e 
China Shaler, Millard K. 
Finch, J. W. Tyrell, J. B. 
a, ee. ©, Wilkens & Devereux 
Yung, M. B. 
France 
Japan deSallier, Rene 


Richards, Gragg 
Rivoiret, M. Raymond 


Mills, Edwin W. 
AUSTRALIA 


Palmer, T. H. Italy ; 
Wright, Charles Will 
EUROPE Wright, Louis L. 
England Servia 
Arnold, Ralph | Cook, Paul R. 
Botsford, R : 


Dodd Co., The 
Knox, Newton Booth 
Purington, C. W. 


Siberia 
Purington, C. W. 


Bancroft, H. 
Evans, M. B. 
Garbrecht, Louis 


SOUTH AMERICA 


Argentine 
Walker, Myron R. 


Bolivia 

Copeland. Durward 
Easley, George A. 

Harper, Harry A. 


ARRANGED ALPHABETICALLY 


Burgess, John A., Mining Engineer and Geologist. 
General Manager United Eastern Mining Co., 


gist. Winnemucca, Nev. 


Addicks, 
Maiden 
New York. 


Lawrence, 


Adkinson, Henry M., 


Mining Engineer. 


Consulting Engineer, 5 
Lane, New York City. Cable: Galie, 


Bank Bldg., Salt Lake City, Utah. 


Aldridge, Walter H., Mining and Metallurgical 


Engineer, 50 E. 42nd St., New York. 


Alexander, M. G., 
lished 1894. 
two of these, 75c.; 


Tin $5. 


Allen, Roy Hutchins, Mining Engineer. 
Cia. Union Minera del Refugio, S. A., Parral, 


Chih., Mex. 


Anderson, A. P., Consulting 
U. S. Smelting, Refining & Mining Company, 


Assayer and Chemist. 
Gold, Silver and Lead. $1; any 
any one of these, 50c. 
Copper or Zinc, each $1; Platinum, Nickel or 
Write for price list. Leadville, Colo. 


1504 Hobart Bldg., San Francisco, Cal. 


Anderson, G. E., Engineering Co., 
Petroleum, Metals. 206 Anchor Bldg., Fort 


Worth, Texas. 


Anderson, Glenn, Engineer of Mines. 


Broadway, Butte, Mont. 


Anderson, Wellington J.,, Mining and Consulting 
Engineer, 319 Roanoke St., 


Calif. 


Walker 


Estab- 


Care of 


Mining Engineer. 


Geologists. 


46 East 


San Francisco, 


Arnold, Ralph, Consulting Geologist and Petro- 
leum Engineer. Union Oil Building, Los An- 
geles, Calif, 120 Broadway, New York City. 
No. 1 London Wall Building, London, E. C. 
Cable: ‘Ralfarnoil.” 


Associated Petroleum Engineers, The. Examina- 
tions, Appraisals, Geological Surveys, Manage- 
ment, Consultation. 120 Broadway, New York. 


Ayres, W. S., Min. and Mech. Eng. Consultation, 
Examination, Reports. Long Experience as 
Man-xeger of Iron and Coal Mines, Hazelton, Pa. 


Babb, Percy Andrus, Mining and Metallurgical 
a Apart. No. 92, Pachuca, Hgo., 
exico. 


Baillie, Frank S., Mining Engineer. Rand Bldg., 
Baker, Ore. 
os. ary Mining Geologist, Rogers, Mayer 


42 wetemaen New York City. 
Zales: Alhasters. 


Cable 


eee Howland Consulting Mng. Geologist. 
Sinclair Panama Oil Corp., Panama City. 
Rep: of Panama. Cable: ‘“Howban.” Code: 


Bedford-McNeill. 
Banks & Son, John H., Mining Engineers and 
Metallurgists. 26 John St., New York. Ex- 


aminations and Management. Special atten- 
tion_to problems in ore treatment. Formerly 
of the late firm of Ricketts & Banks. 


Bardwell, A. F. (successor to Bettles & Bard- 
well), Custom Assayer and Chemist. 158 
South West Temple St., Salt Lake City, Utah. 


Barker-Wilson Co., Mining Engineers. 
States Mineral Surveyors, Butte, Mont. 


United 


Barry, John G., Mining Geologist, Mills Building, 
Hi Paso, Texas. 


Barton, L. A., Petroleum Engineer. 404 Hutch- 


inson Bldg., Shreveport, La. 


Bates, Mowry, Petroleum Engineer and Geologist, 
305 Atco Bldg., Tulsa, Okla. 


Bateson, C. E. W., Consulting Mining Engineer 
and Geologist. 68 William Street, New York, 
e/o Ricketts & Company, Inc., formerly with 
Ricketts & Banks. 

Beaudette, A. J., Mining Engineer, 252 Russ 
Bldg., San Francisco, Calif. 


Beam, A. Mills., Metallurgical and Consulting 
Engineer, 807 Central Savings Bank Bldg., 
Denver, Colo. 


Beatty, A. Chester, Consulting Mining Engineer, 
25 Broad St., New York. Cable: Granitic. No 
professional ‘work entertained. 


Bell, Charles N., Mining Engineer. Smuggler- 
Union Mining Co., Telluride, Colo. 302 Guar- 
dian Trust Co. Bidg., Denver, Colo. 


Belmont, Arthur, Mining Engineer, 
End Ave., N. Y. City. 


Benedict, William de L., Mining Engineer. 19 
Cedar St., New York. 


Bjorge, Guy N., Mining Geologist. 788 Mills 
Bidg.. San Francisco, Calif. 


758 West 


Black & Deason, Assayers_and_ Chemists. 165 
South West Temple St., Salt Lake City, Utah. 


Blackburn, W. D., Mining Engineer. 1012 Mc- 
Gregor Ave., Houston, Texas. 
Boise, Charles W., Mining Engineer. Foreign 


Exploration. Room 1507-14 Wall St., N. Y. 
Cable: ‘‘“Mukeba.”’ 


Botsford, R. S., Mining Engineer. Room 2093 
214 O’Neil Block, Phoenix, Arizona. 


Botsford, R. S., Mining Engineer. Room 2983, 
No. 50 Church St.. New York City and 2 
Drapers Gardens, London, England. 

Boutwell, John M., Mining Geologist. 
Copper Bank, Salt Lake City, Utah. 


National 


Bradley, R. J. H., Consulting Mining Engineer. 
Room 1033, 149 Broadway, New York. Cable 
Address: ‘Investigate.’ Code: Bedford-MeNeill. 


Bradt, Harlan H., Mining Geologist and Engineer. 
or "Exchange Place, New York City. Hanover 


Brockunier, S. H. 11 Nesmith St., 
Mass. 


Lowell, 


Brodie, Walter M., Mining Engineer and Metal- 
lurgist. Room 904, 47 Cedar St., New York. 


Buell, Lloyd T., c/o Phelps Dodge Corp., Doug- 
las, Ariz. 


Burbidge, Frederick, Mining Engineer. Wallace 


Idaho. 


Burch, Hershey & White, Albert Burch, O. H. 
Hershey, Lloyd C. White, Consulting Mining 
Engineers. Crocker Bldg., San Francisco. 
Cable Address: “Burch,” San _ Francisco. 
Usual codes. 


Burch, H. Kenyon, Consulting Engineer. Phelps, 
Dodge Corpn. (Address) Copper Queen Branch, 
Bisbee, Ariz. 


Burdick, Charles A., Mining Engineer. Equit- 
able Bldg., 120 Broadway, New York. Phone: 
Rector 1645. 


Burgren, Arthur W., Mining Engineer, with 
American Smelting & Refining Co., Matehuala, 
Est., San Luis Potosi, Mexico. 


Burger, C. C., Consulting Mining Engineer. 71 
Broadway, ‘New York. 


Oatman, Arizona. 


67 


Chile 

Estes, Frank M. 
Irving, Donald F. 
Lehmann, Charles 
Strauss, Lester W. 


Columbia 

Caracristi, Charles, F. Z 
Chédé, L: 

Parrish, K. C. 

Ward, William F. 


Peru 

Klepetko, Frank 
Neel, C. B. 
Semple, C. Carleton 


Venezuela 
Caracristi, Charles, F. Z. 


Burlingame, Walter E., Est. 1866. Assayer and 
Chemist, Bullion Dealer, Ore Shippers’ Agent, 
Ore Testing, 1736 Lawrence St., Denver, Colo. 


Burns, William, Mining Engineer. 
Bidg., San Francisco, 


Burrall, Fred’k P., Mining Engineer. 
Yukon Terr., Canada, 


York. 


788 Mills 
Calif. 


Dawson 
233 Broadway. New 


Calkins, F. E., Mining Geologist and Engineer. 
Examinations; Geologic Surveys; Outlining of 


Exploration and Development Work. 


Ariz. 


Cameron, Geo. W., 


Globe, 


Assayer and Chemist. Repre- 


sentative for shippers to the E! Paso Smelter, 
205 San Francisco St. Box 489, El Paso, Tex 


Campbell, Wells & Elmendorf, Mining Engineers, 


Chemists, Metallurgists. 


Mining Exaniinations 


and Management, Umpires and Control As- 
sayers, Ore Testing and Metallurgical Pro- 


cesses. 
Caracristi, Charles F. 
ments. 


Carlyle, E. J., 


Metallurgical Engineer. 


Prefontaine Bldg., Seattle, Wash. 


J Z., Col., 
gist. Latin-American 


Eeonomic Geolo- 
reports and develop- 


Caracas, Venezuela. 


Design 


and Operation of Metallurgical Plants, c/o 


British America Nickel Corp., Ltd., 


ton, Ont. 


Nickel- 


Carpenter, Alvin B., Mining Engineer. Examina- 
tions, Consultation, Supervision of Mines. 
530 Citizens National Bank Bidg., Los An- 
geles, Calif. 


Carpenter, E. E., Mining and Metallurgical En- 
gineer. Tonopah, Nevada. 


Carpenter, Jay A., Consulting Metallurgical En- 
gineer. Office and Laboratory at 1006 S. Hill 
St., Los Angeles, Calif. 


Carpenter, Miles Miller, Mining Engineer. U. 39. 
Mineral Surveyor, Examinations, Consultation. 
Tucson, Ariz. 


Cazin, Franz, Mechanical Engineer. Design_and 
Construction of Metallurgical Plants. 2150 
Lafayette St., Denver, Colo. 


Chance & Co., H, M., Coal and Iron, Consulting 
nee, Drevel Building, Philadelphia, 
enn. 


Channing, J. Parke, Consulting Engineer, 61 
Broadway, New York. 


Chase, Charles A., Mining Engineer, 825-826: 
Cooper Building, Denver, Colo. Liberty Bell. 
G. M: Co., Telluride, Colo. 

Chase & Son, Edwin E., Edwin E. Chase L.. 


Chase, Mining and Geological Engineers, ROOF 
Colorado National Bank Bldg., Denver, Colo. 


Chédé, L., Ingenieur des Mines. Long experience: 
Colombian properties, Examinations, Reports,, 
Purchases. Cali, Republic of Colombia. 


Clark, Allan J., Metallurgical Engineer. Care 
Homestake Mining Co., Lead, South Dakota 
and 10 Cotton Exchange, New York. 


Clark, Baylies C., Mining and Mechanical Engi 
neer. —, ane Calif. Cable Address; 
“Baclark.” ode: Bedford-McNiell. 


Clark, C. Dawes, Consulting Engineer, Examina- 

tion, Development, Equipment and Operation 

f Mining Properties, Ore and Coal Dressing 
Plant, 120 Broadway, New York. 


Clarke, Ro 


Mining Engineer. Queen of 
Bronke " 


ine, Takilma. Josephine Co., Ore 











Clausen, Carl, Engineer, Bisbee, Arizona. De- 
sign and erection of ‘mills for concentration, 
amalgamation. cyaniding, etc. Smelters and 
Power Plants 


Clements, J. Morgan, Mining Engineer and Geol- 
ogist. 20 Broad St., New York. Code: Bed- 
ford-McNeill. 


Cohen, Samuel W., Consulting Min. Eng., Do- 
minion Express Bldg., Montreal, Canada. 


Cole, David, Specialist in Ore Concentration. 
Mining Mechanism and Property Management. 
1210 Mills Bidg., El Paso, Texas. 


Cole & Co., Assayers, Chemists, 
Box BB, Douglas, Ariz. 


Ore Buyers. 


Collins, Edwin James, Mining Engineer and Min- 
ing Geologist. Exuminations and Management. 
Torrey Bidg., Duiuth, Minn. 


Collins, Georze E., Min. Eng. Mine _Examina- 
tions and Management, 307 Boston Bldg.. Den- 
ver, Colo. Cable Address: “Coleamac,” Denver. 


Colvocoresses, George M., Mining Engineer. Gen- 
eral Manager, Consolidated Arizona Smelting 
Co., Humboldt, Ariz. 


Constant Co., C. L., Mining, Metallurgical and 
Chemical Engineers. New York Office, 220 
Broadway, New York, N. Y. Cuban Office, 
Ricla 2, Havana. under J. C. Porter. Regis- 

é° ered Mining Engineer under Cuban law. 


Cook, Paul R., E. M. Mining Engineer, Balkan 
States, c/o American Consul, Sofia, Bulgaria. 


Copeland, Durward. Metallurgical Engineer, Mis- 
souri Schoo! of Mines, Rolla, Mo., and Lialla- 
gua, Bolivia, South America. 


Cowan, Charles S., successor to Bird-Cowan Co., 
Custon Assayer and Chemist. .60 S. Ww. 
Temple St., Salt Lake City, Utah. 


Examina- 


Cowan J. Asher, Mining Engineer. 
D. F. Walter 


tions and Management, 331 
Bidg., Salt Lake City, Utah. 


Cox, Augustus D., Mining Engineer. Clay Peters 
Bidg., Reno, Nev. 


Cox, G. H.. Mining and Petroleum Geology. 
Tulsa. Okla.. and Missouri School of Mines 
and Metallurgy, Rolla, Mo 


Cox, W. Rowland, and Staff, Consulting Special- 
ists, Management, Operation and Examination 
of Mines and Mills, 120 Broadway, New York. 


Cranston, Robert E., Min. Eng., 582 Mar‘et St., 
San Francisco, 2 Rector St., New York, Cable 
Add.: “Recrans” Code: McNeill’s, 1908. 


Creden, William L., Consulting Mining Engineer. 
Mine Examinations and Management. Room 
405, Daly Bank Blidg., Butte, Mont. 


Critchett & Ferguson, Assayers and Chemists, 
Agents for Ore Shippers. Umpire and Control 
a Specialty. El Paso, Texas. 


Crosby, W. 0., Consulting Geologist, Mines, Civil 
Engineering Projects, Water Supplies, etc. 
222 Charles River Road, Cambridge, Mass. 


Cruger, James P., Mining Engineer. Twenty 
years Mexico. Examinations anywhere. Ad- 
dress Van Horn, Texas. 


Dahl & Wartenweiler, Engineers, Designers, and 
Builders of Mine, Metallurgical an dIndustrial 
Plants. Central Bldg., Los Angeles, Cal 


Dakin, Fred H., Mining Engineer. 110 Sutter 
St., San Francisco, Calif. 


Daniell, John, Mining Engineer, Examinations 
and management, Calumet, Mich. 


Darlington, Wayne, Consulting Mining Engineer 
and metaltarciat. 50 North 23rd St. Phila- 
delphi Penn. 


Davis, Geo. C., Metallurgical Chemist, Analysis 
of Alloys, Iron, Coal, Sand and _ Minerals. 
—— Value of Coal, 636 Race St. Phila- 

phia 


Davis, Leverett, Mining Engineer, 911 Foster 
Bidg.. Denver, Colo. 


Demming, Henry C., Min. Eng. Geologist, Min- 
emogst and Chemist. Offices and sapereeery. 
15-17 N. 3rd St., Harrisburg, Penn., U. S 


Dennis, Clifford G., Mining Engineer. Crocker 
Bide. San Francisco, Calif. Cable: ‘Sinned.” 
Code: Bedford-MeNiell. 


@e Salier, du Pin Rene, Engineer of Mines. 12 
Bue de Madri« aris, France. 


Derr Co., The, Jonn V. N. Door, President, Hy- 

drometallurgical and Wet Chemical Engineers, 

812 Cooper Bldg., Denver: 101 Park Ave., 

New York: 16 South St., London, E. C. Ca- 

ble Address: “Dorr,” Denver. 

vow York. Codes: Bedford-McNeill, Western 
on. 
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-Farish, John R., Mining Engineer. 


Dresser, John A., Mining Geologist, 701 Eastern 
Townships Bank Bidg., Montreal, Can. 


Drew, C. V., E. M., with Cerro de Pasca Copper 
Corporation. Room 4, fifth floor, 15 Broad 
St., New York. 


Dudley, H. C., Mining Engineer. 
Bldg., Duluth, Minn. 


Punean & Lindley, Mechanical Engineers for 
Mines and Mills. 649 Mil!s Bldg., San Fran- 
cisco, Cal. 

Dunning, Charles H., Mining Engineer. Pres- 
cott, Ariz. 


Dunster, Carl B., Mining Engineer. 
Building, Cleveland, Ohio. 


onan Charles E., Mining Engineer, Consult- 
Operation, and Management. Specializes 
in’ Nevada Prospects. Goldfield, Nev. 


Dwight, Arthur S., Mining Engineer and Metal- 


704 Lonsdale 


Rockefel'er 


lurgist. 29 Broadway, New York. Cable 
address: ‘‘Sinterer.’’ 
Dwight & Lloyd Sintering Company. Special 


Problems in Ore Treatment. 29 Broadway. 
New York City. Cable address: ‘‘Sinterer.”’ 


E 


Easley, Geo, A., M. E. La Paz, Bolivia, South 
America. Cable Address: “Easley,” La Paz. 


Easton, Stanly A., Mining Engineer. Manager, 
Bunker Hill & Sullivan Mining and Concen- 
trating Co., Kellogg, Idaho. 


Elmer, Wm. W., Consulting Mining Engineer. 
Examinations, Administration Equipment. 
721 Glison St., Portland, Oregon, 


Ely, E., Prop. Dover Laboratory, Analyst, etc. 
Expert sampling and reports on mineral prop- 
erties by Va. representative, Dover, New Jersey. 


Ely, Fred B., Petroleum and Mining Geo'ogist 
208 Oil Operators Bldg., Fort Worth, Texas. 


Emery, A. B., Mining Engineer, Messina, Trans- 
vaal, Tele. and Cable Address: Abemery, Mes- 
sina, Transvaal. 


Emlaw, H. §8., Mining Engineer. 36th Floor 
te Broadway, New York City, and Trona 
alif. 


Erdlets, Jr., Joseph F. B., Mining Engineer, 61 
Broadway, New York, Cable Address: Brand- 
erlet, New York. 


Ermilch, Geo. J., & Co., Assayers and Chemists. 
Control and Umpire Work. Ore _ Shipper’s 
Agent. 1727 Champa Si., Denver, Colo. 


Estes, Frank M., Mining Engineer, Manager Min- 
ing Department, American Smelting and Refin- 
ing Co., Valparaiso, Chile, South America. 


Eustis, F. A., Metallurgical and Mining Engineer 
Research work solicited. 131 State St., Bos- 
ton. Telephone Main 5032. 60 Broadway 
New York City. Telephone Rector 8830. 


Evans, M. B., Mining Engineer, with F. A. Pel- 
las & Co. Address, La Libertad Chontales. 
Nicaragua, C. A 


Evans, Burr, Consulting Engineer. California 
Mines and Mining and Hydro-Pneumatic Pow- 
er, Are Mining and Milling Pa. Placer- 
ville, El Dorado Co., Calif.. U. S. A 


Bveiand, A, J., Mining Engineer, c/o American 
Zine, Lead & Smelting Co., 55 Congress St., 
Boston, Mass. 


F 


Falkenburg & Co., Chemists, Assayers, Mill Tests 
of carload lots of ore. Smelter checking, 116 
Yesler Way, Seattle, Wash. 


Farish, George E., Mining Engineer, 25 Broad 
St..’"New York. Cable: “Geargefar.” Code: 
Bedford-MeNeill. 


Office, 58 
Sutter St., San Francisco, Calif. Residence 
San Mateo, Calif. Cable Address: ‘Farish.”’ 


Fassett Co. e C. M., Assayers and Chemists, 
= alae ‘Laboratory Supplies. 209 Wall 
. Spokane, Wash. 


Ferrier, W. F., Consulting Mining Engineer and 
Geologist. 204 Lumsden Bidg., Toronto, Ont. 


Fesing, Herman W., Mining Engineer. Lake Su- 
pee oer and Iron Examinations, Hough- 
ton, Mich. 


Finch, John _ Wellington, Geologist and Mining 
Engineer. No examinations undertaken, P. O. 
ed = 994. American Postal Agency, Shanghai, 

a. r 


Finlay, d. R., Mining Engineer. Room 1410. 
174 Rrosadway, New York. 


Fisher, U. A., Consulting Geologist and Fuel En- 
gineer. 906 1st Nat. Bank Bldg., Denver, Colo. 


Fitch, Walter, dr., Shaft and Tunnel Contrac- 
tors, Eureka, Utah 
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Flags. Arthur Leonard, Consulting Bagtner. 
408 Fleming Building, Phoenix, 


Fohs, F,_Julius, Consulting Oil Geolocist. Petro- 
leum Investigations in the U. S. and foreign 
countries. Tulsa, Okla. lst Nat. Bk. Bidg., 
New York City, 60 Broadway. Cable address: 
Fohsoil. Codes: Bedford-McNeill & Bentley. 


Fowler, Samuel S., Mining Engineer and Metal 
lurgist. Nelson. British Columbia. 


Fox, John M., Mining Engineer. Supt. 
Wagner Mining Co., Telluride, Colo. 


France, T. H., Mining Engineer. Room 3250. 
20 Broadway, N. Y. 


Frank, Alfred. Mining ae. 1121 Newhouse 
Bldg., Salt Lake City, Utah 


Eelmont 


a Oscar J., Assayer. 420 18th St., Denver. 

0.0, 

Fuller, John T., Mining Engineer. American 
Bauxite Co., Bauxite, Ark. Permanent 


dress. 1306 Main St., Honesdale, Pa. 


Fulton, Chester A., Mining Engineer. Mine 
Carlota, Cumanayagua, Sta. Clara., Cuba 
Cable address: Notluf, Cienfuegos. 


G 


Gahl, Rudolf, Consulting Metallurgist. special- 
izes in concentration, flotation and leaching of 
geeper ores. 804 ‘Equitable Bldg., Denver. 
olo 


Garbreeht, Louis, Mining Engineer and Petroleum 


Geo' ogist. ene Nicaragua. Code: Bed- 
ford-McNeill 
Gardner, nie Geologist. Oil and Gas 


Rooms 810-511 Danisis Bidg., Tulsg, Okla. 


Garrey, George, H., Con. Min. Geologist and Eng. 
Appraisal 2 Possibilities of Mines, Outlining 
of Development Work, Detailed Surface and 
Underground Geologie Mine Maps. Cable Ad- 
dress: _‘“Garrey” Code: Bedford-McNei'1. 
Baliitt Building, Philadelphia, Penn. 


Garvin, C. J., Mining Engineer. Arvada, Col. 


Garza-Adalpe, J. M., Consulting Mining Engineer 
Examination, Valuation, Exploration and En- 
gineering management of mining properties, 
Torreon Coahuila, Mexico. 


Gemmill, David B., Mining and Metallurgical 
Engineer. Specialty Treatment of Complex 
Ores. 1201 dibernian Bldg., Los Angeles, Cal. 


General Engineering Co., Consulting and Con- 
tracting Engineers. Complete Ore Testing 
Plant, Engineers or Contractors for All Classes 
of Reduction Plants. The 4th edition of our 
Ore Testing Bulletin is now ready for mailing. 
We shall be pleased to send it upon request 
Salt Lake City, Utah. J. M. Callow, Pres 
Canadian Office: 363 Sparks St., Ottawa, Can 


New_York: 120 Broadway. Room 3022. 
C. E. Chaffin, Local Manager. Australian 
Agent: F. H. Jackson, 22 Carrington St., 


Waynard Square, Sydney, N. S. W., Australia. 


Gibson, Walter L, Control and Umpire Assays. 
Ore Shippers’ Agent. Analysis and Working 
Tests, ete. 824 Washington St., Oakland, Calif. 


Gill, Phillip L., Metallurgical Engineer. Special- 
ties: Copper; Industrial Examinations; Re- 
ports. 275 Broadway, New York City. 


Gilles, V. A., Mining Engineer, with California 
Rand Silver, Inc., Randsburgh, Cal. 


Graham, Stanley N., Mining Engireer. Mining 
and Metallurgical Dept., Queens University, 
Kingston, Ont., Canada. 


Grant, Wilbur H., Geologist and Mining Engi- 
Neer. Code: Bedford-McNeill. 1213 Hobart 
Bidg., San Francisco, Calif. 


Greenough, W. Earl, Consulting Mining Engi- 
neer. Old Nat. Bank Bidg., Spokane. Wasb. 


Grugan, Justive, Mining Engineer, with Suffers 
Co., Inc., 135 Broadway, New Yor. 


Guess, H. A., Mining Engineer, 120 hintaan. 
New York City. 


Guess & Haultain, Min. and Metall. Eng. 174 
College St., Toronto, Ont. Specialize on Ore 
Dressing and Pyritic Smelting, Working Tests. 


H 


Hager, Dorsey, Petroleum Geologist and Engineer. 
522 Fifth Ave. New York (ity. 


Halloran, Wit], Mining Egegineer, Kingman, Ariz. 


Hamilton, Beauchamp, Woodworth, Ine., Metal- 
turgical Engineers. Specialy: The treatment 
of gold and silver ores, by flotation, by cya- 
nide, or by a combination of both processes. 
Flotation of copper, lead, zinc and_ other min- 
erals. Tests made on lots of 1 lb. up to 5 

tons. Mills designed and constructed. Con- 

sulting and expert work undertaken. Labora- 
tory and Office: 419 The Embarcadero, San 

Francisco, Calif. Telephone, Sutter 5266 

Cable Address: ‘‘Hambeau.” Codes: Western 

Union. Bedford-McNeill. ‘ 


Hamilton, E. M. (Hamilton, Siete Wood- 
worth Inc.) Metallur; a Specialty: Cyanid- 
ing Gold and Silver 419 The Embarea- 
dero, San Francisco. Calif. 
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Hammond, John Hays, Consulting Engineer, 120 
Broadway, New York, Code: Bedford-McNeill. 


Hampton, William H., Minging & Civil Engineer; 
Chemist; Metallurgist; Water Supply; Electric 
Furnaces: Developments. 1270 Broadway, 

- ¥. City. 


Hanks, Abbot A., Control and Umpire Assays. 
Ore Shippers’ Agent, Analyses of Ores, Min- 
erals, etc. 624 Sacramento St. San Fran- 
citsco, Calif. 


Harbaugh, A. G., Geologist and Mining Engi- 
neer. Oth Floor, State Bank, Tonopah, Nev. 


Hardy, J. Gordon, Mining Engineer, Mexican In- 
ternational Corporation, Avenida F. L. Madero. 
No. 12, Mexico, D. F 


Harms, Ernest, Metallurgical Engineer. 902 
Upson Ave., El Paso, Texas. 


Harper, Harry A., Mining Engineer, loration 
and Development, c/o International Machinery 
Co. La _ Paz, Bolivia. Cable: Harper. Bed- 
ford-MeNeill. 


Hassan, A. A., Consulting Geologist and Engi- 
neer of Mines, Westbrook Hotel Bldg., Fort 
one Texas. Any Code, Cable Address 
rt) assan.”’ 


Hatfield & Co., Engineersy Specialists on the 
mechanical side of —. and ore dressing. 
207 Market St., Newark, N. J. 


Heinz, N. L., Engineer. Rolling Mills for sheet 
zine, commercial gages and sizes. 1519 
Oliver Bldg., Pittsburgh, Pa. 


Henderson, H. P., Mining Engineer. 60 Broad- 
way, New York. 


Hersey Co., Ltd., Milton, Mining Engineers. Con- 
sultation, Examination and Management. 84 
St. Antoine St., Montreal, Can. Cable: ‘Mil- 
hersey’’—Bedford-McNeill Code. 


Hess, Rush M., Mining Engineer. Examination. 
Consultation, Supervision. 807 Brown-Marx 
Bidg., Birmingham, Ala. Cable: “Rumihe, 
Code Bedford-McNeill.” 


Hilsdale, Pawl, Mining Engineer, 821 Newhouse 
Bidg., Salt Lake City, Utah. 


Hills, Victor G., Mining Engineer. McPhee Bldg., 
Denver, Colo. 


Hodge, Edwin T., Geological and Consulting 
Mining Engineer, Standard Bank Bldg., Van- 
couver, B. C., and Department of Geology. 
Uitversity of Oregon, Eugene; Oregon. 


Hodges, A. B. W., Mining and Metallurgical En- 
gineer. 109 South Kingsley Drive, Los An- 
geles, Cal. 


Hoffmann, Ross B., Mining Engineers, 228 Perry 
St., Oakland, Calif. Cable Address: ‘‘Rosshof.” 


Holden, Edwin C., Consulting Mining Engineer, 
1100 Garrett Bldg., Baltimore, Md. “Code: 
Bedford-MecNeill, Cable: ‘‘Nedioh.” Baltimore. 


Holand, L. F. S. Consulting Engineer, 1718 La 
Brea Avenue, Hollywood California. 


Hollis, H. L., Consulting Mining Engineer and 
eo. 1025 Peoples Gas Building., Chi- 
cago, Ill. 


Hooper, G. H., Graphite Miing and Refining a 
Specialty. Whitehall, N. Y. 


Hopkins, C. V., Chief Engineer, Mining and 
illed Department. United Verde sr Co., 
987 S. Magnolia Ave., Los Angeles, Cal. 


Howell, B. P.., Mining Engineer and Metallurgist. 
= Lt Reno, Nev. Properties .Managed and 
perated. 


Huntoon, Louis D., Mining Engineer, 115 Broad- 
way, New York City. 


Hutchins, J. B., Mining Engineer. 120 Broad- 
way, New York City, N. Y. 


Hutchinson, Edward S., Consulting, Civil and 
Mining Engineer. Coal. Newtown, Penn. 


Hutchinson, Randolph B., Minin Engineer. 
1008 Central Building, Los Angeles, Calif. 


Hutchinson, W. Spencer, Mining Engineer. 201 
Devonshire St., Boston, Mass. 


1 


Indien, Labeentecies ee pe. faces Rep- 
resentative. ei g, sampling, ssaying. 
Hammond, Ind. Phillipsburg. Mont. 


Innes, Murray, Mining Engineer, Oceanic Quick- 
silver Mine, Cambria, Calif. 


Irvin, Donald F., Mining and Metallurgical En- 
neer. c/o Anglo-South American Bank. 
td., Antofagasta, Chile, So. Am. 


» J 


Jaeger, Frederick, Chemist and Metallurgist. 
Specialty; Copper refining and manufacturing 
of sodium cyanide. 7 Gramercy Park, 
New York City. 


James Co., Geo. A. Assayers, Chemists and Ce- 
ment Testers. 28-32 Iden Place (off Bush 
near Kearney), San Francisco, Calif. 

Jenks, T. H., Con. Min. Eng., 1221 Royal Court, 
Los Angeles, Cal. Codes: Bedford-McNeil, 
Moreing & Neal. 


Jennison, W. F., Ma. Eng., Mining Engineer and 
Economic Geologist. Truro, Nova Scotia, Can. 


Johnson, Maurice M., Mining Engineer. 405 
Newhouse Bldg., Salt Lake City, Utah. 


Jones, C. Coleock, Mining Engineer. 917 Invest- 
ment Bldg., Los Angeles, Calif. Code: Bed- 
ford-McNeill. 


Johnes, William F., Oil and Coal examinations, 
topographic and geologic mapping. Wst in- 
dian and Central American explorations. 222 
Charles River Road, Cambridge, Mass. 


Jussen, Edmund, Mining Engineer. 604 Mission 
St., San Francisco, Cal. 


K 


Keene, Amor F., Consulting Engineer. 233 


Broadway, New York. Cable Address: Kamor, 
New York. 


Keeney, Robert M., Consulting Metallurgical En- 
gineer. Design, Construction and ration 
of Electric Smelting Plants. Colo. School of 
Mines, Golden, Cioo. 


Keffer, Frederic, Mining Engineer. Examina- 
tions, Reports and Management of Mining 
Properties. 610 Hutton  Bidg., Spokane, 
wo Codes: Bedford-McNeill. Moreing & 

eal. 


ioe, Julian, Engineer. The Bessemer Build- 
ing, Sixth St. and Duquesne Way, Pittsburgh, 
Penn. Cable Address: ‘‘Engineer,” Pittsburgh. 


King, Frederick Gilberts, Consulting Mining and 
Operating Tagioee. 1016 Mills Building, San 
Francisco, Calif. 


Kinnon, William H., Mining Engineer and Metal- 
lurgist. 801 Arizona St., El Paso, Texas. 


Kinzie, Robert A., Mining Engineer. First Na- 
tional Bank Building, San Francisco, Calif. 


Kirby, Edmund B., Mining and Metallurgical 
Engineer. 918 Security Bldg., St. Louis, Mo. 


Kirk, Morris P. Mining Engineer. General Man- 
oon Yellow Pine Mining Co., Goodsprings, 
ev. 


Kitson, H. W., Mining Engineer and Geologist. 
1209 Mills Bldg., El Paso, Texas. 


Klepetko, Frank, Mining and Metallurgical En- 
gineer. 80 Maiden Lane, New York, and Apar- 
tado 708, Lima, Peru. 


Krejci, Milo W., Consulting Metallurgical Engi- 
neer. Smelting and refining of copper and 
lead. 541 Society for Savings Building, Cleve- 
land, Ohio. 


Knox, Newton Booth, 75b Queen Victoria St., 
London and at Noya, Spain. Cable Address: 
“Flueblower,’’ London. 


Knox & Allen, Henry H. Knox, John H. Allen. 
Mining and Metal Engineers. 160 Broadway, 
ae York. Cable Address: ‘“Allenox,”” New 

ork, 


Krumb, Henry, Mining Engineer. Felt Building, 
Salt Lake City, Utah. 


Kunz, George F., Gem Expert. Care Tiffany & 
Co., 401 Fifth Ave., New York. 


Kyle, T. D., Assayer and Chemist. Mail samples 
Get Prompt Attention Mill Tests of All Kinds. 
Box 626, Leadville, Colo. Telephone 22. 


L 


Lachmund, Oscar, Mining Engineer and Metal- 
ies... Room 217 Symons Block, Spokane, 
ash. 


Ladd, D. H., Mining and Metallurgical Engineer. 
mente Floor, Barnes Blidg., Muskogee, Okla- 
oma. 


Lakenan, C. B., Mining Engineer. McGill, Nev. 


Larison, E. L., Metallurgical Engineer, Sulphuric 
Acid from Smeltery Gases. Anaconda, Mont. 


Lasier, Frederick G., Mining Engineer. Holly, 
Mich., or care Detroit Club, Detroit, Mich. 


Laucks, I. F., Est. 1908. Chemist. Assayer, 
Metallurgist, Shippers’ representative at 
smelters, 99 Marion St., Seattle, W°sh. 


Lawton, Nathan 0., Mining Engineer. Mining 
Methods, Management, Examinations and Re- 
ports. Years of Experience. Code: Bedford-Mc- 
= Res, and Forwarding Address, Lawton, 

ich. 


Ledoux, Albert R., Expert in Mining Engineer- 
ing. Metallurgy ‘and Chemistry. 90 John St., 
ew ork. 


Lee, Chester F., Mining Engineer. 328 Lyon 
Bldg., Seattle,’ Wash. 
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Lj. ne. ae » eer. ieee 
m an anagement o perties. Casilla, 
1364, Santiago, Chile, S. A. 


Le Fevre, S., Consulting Mining Engineer. Moe 
netic Iron Ore. Testing Laboratory Av: 8 
Forest Glen, Ulster County, N. Y. 


Leonard Engineering Co., Mining Engineers, 
Chemists, Assayers, Metallurgists. P. O. Box 
172, Boise, Idaho. 


LeVasseur, Charles, Cons. Mining Engineer, Ex- 
aminations, Surveys, Reports, Development 
and Management of Mines. Yellville, Ark. 
Joplin, Mo. 


Levensaler, Lewis A., Mining Engineer. 901 
Hoge Bldg., Seattle, Wan. - 


« K, C. Mining Engineer and Metallurgist. 
Wah Chang Mining & Smelting Co., Woolworth 
Bldg.. New York. Changsha, Hunan, China. 
Lidstone & Van Dorp, Mining and Metallurgical 

Engineers. Examinations and Management. 
Silver City, N. M 


Lindberg, Carl 0., Mining Engineer. 1211 Holl- 
ingsworth Building, Los Angeles, Calif. 


Tape: Thayer, Mining Geologist. Peterboro, 


Li 


- he oe ye te 
. nion ie, e . 
Code: Bedford-McNeill. — a 


Lloyd, R. L., Metallurgical Engineer. Special 
metallurgy of Copper on ‘aanedanen 
ee oe ee eee. =. Cable Ad- 
cloy, New York.” : Bedford- 
MeNeill and Miners & Smeiters. . _ 


. 
Locke, Augustus, Mining Geologist. 788 Mille 
Bidg., San Francisco, Calif. - vs 


Lonergan, Jay, Mining Engineer. 
bine St., Denver, Colo, 


Locke, Preston, Resident Mining Engineer 
American Smelting & Refining Co., American 
Smelters_ Securities Co., White Building, 
Seattle, Washington. 


Long, Frederic H., Consulting Mining and Metal- 
lurgical Engineer. 38 So. Dearborn St., 
Chicago, Ill. 


Longyear Co., E. J., Exploring Engineers and 
Geologists, Diamond Drill Contractors. Shaft 
Sinking and Mining Development, Manufac- 
turers of Diamond Drills and Supplies. Gen- 
eral Office: 710-722 Security Bldg., Minneapo- 
lis, Minn. Cable Address: ‘“Longco,” Minne- 
apolis. Code: Bedford-McNeill. 


Loveman, Michael H., Mi 
St.. New York, ining Geologist. 30 Pine 


Lucke, P. K., Consulting Mining Engineer. Ave- 
nida Isabel la Catolica 25, Mexico City. 
Address: Lucke, Mexico City. — 


1283 Colum- 


MacBoyle, Errol, Mining Engineer and Geologist. 
1113, Hobart Bldg., San Francisco. Cable: 
‘““MacBoyle,’”’ San Francisco. Usual Codes. 


MacDonald, Bernard, Mining and Metallurgical 
Engineer. Supt. Veta Grande Unit of the 
American Smelters Securities Co., Parral, 
Chih., Mexico. Code: Bedford-McNeill. 


MacVichle, D., Mining Engineer. 916 Boston 
Bldg., Salt Lake City, Utah. 


McBride, Wilbert G., General Manager, Old Do- 
minion Co., Globe, Ariz. 


McCarthy & Co., Richard, Assayers, Chemists 
and Metallurgists. 56 East Granite St., 
Butte, Mont, 


McCarthy, Edward P., Consulting Mining Engi- 
neer. Specialty: Iron and mangancse mining. 
University of Wyoming, Laramie, Wyo. 


McConnell, Robert _E., Consulting Mining En- 
—., ~~ Hollingsworth Bldg., Los An- 
geles, Cal. a 


McCulloch, H. G., Mining Engineer. Mine Exami- 
nations and Valuing, Mine Development and 
Administration. Ely, Nevada. 


MeDaniel, A. K., Consulting Mining Engineer, 
c/o Western Chemical Mfg. Co., Denver, Colo. 


McGregor, A. G., Engineer. Design of Metal- 
lurgical Plants. Warren, Ariz. 


McKinlay, William B., Mining Engineer. 506 
So. Broadway, Yonkers, N. Y. 


Marsh, Austin G., Mining Engineer and Metal- 
lurgist, with the Pueblo Mining & Metallurgi- 
eal Co., 123 N. Santa Fe Ave., Pueblo, Colo. 


Marshall, Stuart B., Consulting Engineer. Man- 
ganese, coal, iron, minerals, furnaces, etc. 
Roanoke, Va.; Washington, D. C. 


Mathewson, E. P., Consulting Engineer. Non- 
Ferrous Metallurgy. 42 Broadway, New York, 


er, Lucius W., Mining Engineer. Rogers, 
_ er & Ball, 43 Broadway, — York. Cable 
Address: Alhasters. 


Mead, H. L., Mining Eng:neer. 122 East 18th 
St.. New York. 
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Megraw, Herbert A., Metallurgical Engineer. 
Kennedy-Van Saun Mfg. & Eng. Corp., 120 
Broadway, New York. 


Melzer, Emil, Consulting Mining Engineer and 
Metallurgist. Baker, Oregon. Bedford- 
McNeil! Code. 


Merrill, Charles W., Metallurgist. 121 Second 
St., Sa_nFrancisco. Cable: ‘‘Lurco.’’ Codes: 
Bedford-McNeill and Moreing & Neal. 


Miller, Howard A., Consulting Mining Engineer. 
Railway Exchange ldg., St. Louis, Mo. 


Miller, Hugo W., Mining Engineer and Assayer. 
Mine Examinations. Ores and Bullion Bought. 
Nogales, Ariz. 


Mills, Edwin W., Mining Engineer. 75 Yama- 
shita-cho, Yokohama, Japan. Cable: “Ed- 
mills.’”” Usual Codes, 


Minard, Frederick H., Mining Engineer. 21 East 
40th St. Tel. Murray Hill 7514. Cable: 


“Frednard,”” New York. Code: Bedford- 
McNeill. 

Mines Efficiency Co., Geological, Mining and 
Metallurgical Engineering. 709 Alworth 


Bidg., Duluth, Minn. 


Mitke, Charles A., Consulting Mining Engineer. 
= Methods, Mine Ventilation. Bisbee, 
riz, 


Mohave Assay_and Engineering Office, R. C. Ja- 
cobson, I. C. Stricker, Mining Chemists and 
Engineers. Ore Testing Laboratory. Mining 
Reports, Mill Design, Mine Management. 
Kingman, Ariz. 


Moore, R. R., Consulting Engineer and Metal- 
lurgist. Aguascalientes, Mexico. 


Morris, F. L., Mining Engineer. 1057 Monad- 
nock Bldg., San Francisco, Calif. Cable: 
‘“Fredmor,’”’ Code: Bedford-McNeill. 


Motter, W. D. B., Jr., Mining Engineer. Room 
3533, 120 Broadway, New York. 


Mudd, Seeley W., Mining Engineer. 1208 W., I. 
Hollingsworth Bldg., Los Angeles, Calif. Code: 
Bedford-McNeill. 


Mulliken, H. S., Consulting Metallurgist. Address 
Bureau of Mines, Washington, D. C. No pro- 
fessional engagements undertaken at _ the 
present timc. 


Munro, C. H., Mining Engineer. 120 Broadway, 
New York. Cable: ‘“‘Ornum.’”’ Code: Bed- 
ford-McNeill. 


Munroe, H. S., Mining Engineer. Anyox, British 
Columbia. 


Murphy, Chas. J., Mining and Metallurgical En- 
gineer. Examinations and reports. Specialty: 
Platinum Group Metals. St. Catharines, Ont. 


Murlas, E. R. Suarez, Mining Engineer ana 
Geologist. Examinations and reports. Ban’ 
of Nova Scotia Bidg., Havana, Cuba. 


Myers, Desaix B., Mining Engineer. 433 Mer- 
saat National Bank Bldg., Los Angeles, 
alif. 


N 


Wahl, Arthur C., Consulting Engineer. Care of 
— Ruffo & Co., La Paz, Baja California, 
exico. 


Neel, Carr B., Mining Engineer. Mineria_ 189, 
Lima, Peru, S. A. Cable: Carrneel, Lima. 
Bedford-McNeill Code. 


Nevius, J. Nelson, Mining Engineer. 809 So. 
Los Robles Ave., Pasadena, Cal. 


New York Testing Laboratories, Mining, Metal- 
lurgical and Chemical_ Engineers. Analyses, 
Tests and Inspections. Metals. Ores, Oils, As- 
phalts, etc. 80 Washington St., New York City. 


Nicholson, H. H., Mining Engineer. 303 First 
National Bank Blidg., Lincoln, Nebraska. Code: 
Bedford-McNeill. 


° 


Officer & Co., R. H., Assayers and Chemicts, 
Oils, Hydrocarbons, and Oil Shale Analyses. 
169 Temple St., Salt Lake City, Utah. 


O’Keeffe, Edward C., Metallurgy and Ore Dress- 
ing Test. Flat River, Mo. 


: Osborn, Walter X., Consulting Mining Engineer. 
Caliente, Kern G + Cal. 


e 


Packard, George A., Mining Engineer and Metal- 
lurgist. 50 Congress St., Boston, Mass. Cable 
Ad : “Geopack,’’ Boston, 


Palmer, T. H., B. E., Fel. Chem. Soc., etc., Con- 
sulting Engineer. Valuing, Organizing, Tech- 
nical Advice, Mining. etallurgy, Flotation 
and Selective Flotation ses. llins 
ee. Melbourne. Cable: ‘“Remlap,” Mel- 

ourne. 


Palmer, William F., Mining Engineer. Exami- 

nations and reports. Eastern Office, 15 Broad 

om . Western Office, 1350 Highland 
Ave., Hollywood, Cal. 


Parker, Richard A., Consulting Engineer. Exam- 
ination of mines for investors only. 802 
Equitable Building, Denver, Colo. 


Parrish, K. C., Mining Engineer. Apartado No. 6, 
Baranquilla, Colombia, So. America. ‘Cable 
Address ‘‘Parrish.”’ 


Patterson, S. B., Jr., Mining Engineer. 192 
North 8th St., Allentown, Pa. 


Patton, Horace B., Ph.D., Oil and Mining Gevl- 
ogist; 24 years Professor of Geology of Colo- 
rado Schools of Mines. 911 Foster Bldg., 
Denver, Colo. 


Payne, C. Q., Mining Engineer. 82 Beaver St., 
New York. 


Payne, Henry Mace, Consulting Mining Engi- 
neer, 1870—50 Church St., New York City. 
Cable Address: ‘‘Macepayne,”’ N. Y. 


Pefley, W. Wallace, Mining Engineer & Geologist. 
Union Block, Boise, Idaho. 


Pembroke, Earl R., Mining Engineer. 325 
Kearns Bldg., Salt Lake City. 


Pentland, W. J., Mining Engineer. Ixtlan del 
Rio, Nayarit, Mexico. 


Perry, 0. B., Mining Engineer. 120 Broadway, 
New York. 


Pickering, J. «., Consulting Mining Engineer. 
Avenida Juarez 83, Mexico City, Mexico. 
Cable Address: ‘‘Keringpec.” 


Pierce, C. A., E. M., Consulting and Supervising 
Engineer. Examinations and Commercial Sur- 
veys. Territory: Arizona and Mexico. Pata- 
gonia. Member A. I. M. E., and A. A, B. 


Piers, W. L., Assayer and Chemist. Engineers’ 
— and control. 428 18th St., Denver, 
olo. 


Pitkin, Inc., Lucius, Chemists, Weighers, Samp- 
lers and Assayers of Ores and Metals of all 
descriptions, 47 Fulton St., New York, N. Y 
Cable Address: ‘‘Niktip.” 


Plate, H. Robinson, Mining Engineer. Examina- 
tions, Development and Management. Hobart 
i Francisco, Calif. Code: Bedford- 

eNeill. 


Poillon & Poirer, Howard Poillon, C. H. Poirer. 
Mining Engineers. 63 Wall St., New York. 


robert, Frank H., Mining Engineer. University 
of California. Berkeley, Calif. 


Purington, C. W., Mining Engineer. 5 Sodomsky 
— Viadivostok; 6 Copthall Ave., Lon- 
on. 


Putnam, Henry R., Mining Engineer. 39 West 
67th St., New York City. 


R 


Radford, Walter J., Mining Engineer. Examina- 
tion of Dredging and Placer Gravels. 702 N. 
Cascade Avenue, Colorado Springs, Colorado. 


Rakowsky, Victor, Mining Engineer in the devel- 
opment. Miami Zinc Fields, Oklahoma. Ad- 
dress: Joplin, Mo. Code: Bedford-McNeill. 


Reece, P. P., Mining Engineer. Specialty: Coal. 
Melcher, Marion Co., Iowa. 


Reed, Avery H., Mining Engineer. Zinc and lead 
ores. Fluorspar. Marion, Ky. 


Reid, J. A., Mining Engineer. O’Brein Mine, 
Cobalt, Ont. 


Reid, Walter L., Supt. Smuggler-Union_ Mills. 
Consulting Cyanide Engineer. Tests, Designs 
= Construction. P. O. Box 471, Telluride, 
‘olo. 


Richards, Gragg, Mining Engineer. 147 West 
82d St., New York. 


Richards & Locke, Robert H. Richards, Charles 
Locke, Mining Engineers. Careful Con- 
centration Tests for Design of Flow Sheets for 
Difficult Ores. 69 Massachusetts Ave., Cam- 
bridge 39, Mass. 


Rickard, Stephen, Assayer and Chemist. Umpire 
and Control Assays. 1740 Glenarm Place, 
Denver, Colo. 


Ricketts, L. D., Consulting Engineer. 42 Broad- 
way, New York. 


Ridge Roasting Furnace & Engr. Co., The, Min- 
ing and Metallurgical Engineers. Base Metals 
and Complex m Great Winchester St., 
London, E. C. Cables: “RIDGENZIB.” 


Ritter, Etienne A., Mining Engineer and Geol- 
ogist. Colurado Springs, Colo. 
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Rivoiret, M. Raymond, Ingenieur des Mines. 
Mortain, Manche, France. 


Roberts, Milnor, Mining Engineez. The Pacific 
Northwest British Columbia and Alaska, Uni- 
versity Station, Seattle, Wash. 


Robertson, Jasper T., Mining Engineer. 1108 
Hobart Bldg., San Francisco, Calif. 


Rogers, Allen Hastings, Consulting E. M. 201 
Devonshire St., Boston, Mass. Broadway, 
New York, Cable Address: Alhasters, N. Y. 


Rogers, Edwin M., Consulting Mining Engineer. 
32 Broadway, New York, N. Y. 


Rogers, John C., Mining Engineer. Examination 
and exploration of mining properties with a 
view to purchase. Copper Cliff, Ont. 


Rogers, Mayer & Ball, Allen H. Rogers, Lucius 
W. Mayer, Sydney H. Ball, Mining Engrs. 42 
Broadway, N. Y. 201 Devonshire St., Boston, 
Mass, Cable: ‘‘Alhasters.”’ 


Rohn, Oscar, Mining Engineer and Geologist. 
Butte, Mont., care East Butte Copper Min. Co. 


Roller, Arthur H., Mining and Metallurgical 
Engineer. Mine examinations, ore treatments 
and management. 438 Equitable’ Bldg., 
Denver, Colo. 


Root & Simpson, suécessors to Leonard & Root. 
established 1902. Assayers and Metallurgical 
Chemists. 1744 Broadway, Denver, Colo. 


Rose, Hugh, Mining Engineer. La Mutua_ 513, 
Mexico City, Mexico. Cable Address: ‘‘RED- 
WING.” Code: Bedford-McNeill. 


Roward, Lewis G., Mechanical, Electrical and 
Paprencel Engineer. 55 Wall St., New 
ork. 


Royce, Stephen, Consulting Mining Engineer and 
Geologist. Exploration, Operating, Valuation, 
Examination. Science Hall, Madison, Wis. 
ne Office and Residence, Crystal Falls, 

ich. 


Royer, Frank W., Mining Engineer. 321 Cons. 
Realty Bldg., Los Angeles, Calif. Code Word: 
aie, Codes: Smelters, General, Bedford- 

eNelll, 


Ruhl, Otto, Consulting Mining Engineer. _Ex- 
aminations, Valuations and Reports of Zinc- 
Lead Properties. Joplin, Mo. 


Rutherford, Forest, Consulting Metallurgist, Ore 
Smelting Contracts investigated, Smelting and 
Milling of Copper and Lead ores, Designs and 
Construction. 120 Broadway, N. Y. 


Rutledge, J. J., Phd., Mining Engineer and 
Geologist. Not Open for pogneeman’ at_Pres- 
a Care of Bureau of ines, McAlester, 

a. 


Ss 


Sanders, Richard H., Mining Engineer. 617 
Drevel Bldg., Philadelphia, Pa. 


Sayre, Robert H., Mining Engineer. Examina- 
oo Reports, Management. Central City, 
olo. 


Schafer, Wm., Engineer. Columbia Bank Bldg., 
Pittsburgh, Pa., and Globe, Arizona. 


Schmidt, Henry C., Examination and Manage- 
pens. Apartment 12, The Rosemont, El Paso, 
exas. 


Schroter, Geo. A., Mining Engineer. 111 Broad- 
way, New York. 


Schwerin, Martin, Mining Engineer. General 
Manager Spar Mountain Mining Company, 
Cave-in-Rock, Hardin County, Illinois. 


Scobey, Jesse, Min. Eng., Assistant to President, 
La Luz and Los Angeles Mining Co. 511 
Fifth Ave., New York City. 


Searle, Barry, Chemist and Min. Eng. Consulta- 
tion, Examination and Management. Montrose, 
Penn. Codes: Bedford-McNeill. A. B. C 


Sears, Stanley C., Mining Engineer. Consulta- 
tion, Examination and Management. 705 
Walker Bank Bidg., Salt Lake City, Utah. 
Usual Codes. 


Semple, C. Carleton, Mining Engineer and Metal- 
iareist. Care of Rocca & Miller, Lima, Peru, 
o. Am. 


Seward, John, Mining Engineer. 
St., N. W., Washington, D. C 


Shaler, Millard K., Mining Geologist and Engi- 
neer, 6 Rue des Colonies, Brussels, Belgium. 


1416 Madison 


Sharpless, Fred’k F., Mining Engineer. 115 
Broadway, New York. Cable Address: 
“Fresharp,” N. Y. Bedford-McNeill Code. 


Shaw, S. F., Mining Engineer. Cia. Minera La 


Constancia, Sierra Majada, Coahuila, Mexico. 


Shaffer & Co., W. U., W. L. Shaffer, Harry T. 
Curran. Mining and Metallurgical MHngineers. 
Idaho Springs, Colo. 
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Shipp, J E. Maltby, Consulting Mining, Metallurgi- 
Engineer _ and Timberland Factor. Examin- 
ations and Commercial Reports. 126 Liberty 
St., New York. Cable Address: “‘Outcrop.” 


Short, Frank R., Mining Engineer. 1057 Monad- 
nock aa San Francisco. Cable Address: 
‘ us eg ” 


Sill & Sill Mining and Metallurgical Engineers. 
Examinations, Management. Geological Sur- 
veys. 1011 Figueroa St., Los Angeles, Calif. 


Simonds, F. M., Mining Engineer. 25 Madison 
Ave., New York. 


Slak, John, Consulting Mining Engineer. Ex- 
aminations reports, management, exploration, 
advice to investors in mining properties. 
Mayer, Arizona. 


Smith, A. Y., Mining and Consulting Engineer. 
Pearce, Ariz, 


Smith, Gordon C., Examinations, Patents, Geo- 
logical Mapping. Idaho Bldg., Boise, Idaho. 


Smith & Travers Company, Ltd., Contract Dia- 
mond Drilling. Foundational Work a Specialty. 
Direction of Exploratory Work. Detailed Geo- 
logical Mapping, Sampling and Valuation of 
Mines. Mines explored for an interest. Sud- 
bury, Ont. ‘ 


Smith & Ziesemer, Franklin W. Smith, Ralph 
A. Ziesemer. Consulting Mining Engineers. 
Bisbee, Ariz. Bedford-McNeill Code. 


Southern Minerals Company, Knoxville, Tenn. 
Geo. Blow, Mining Engineer. A. M. Blow, 
Metallurgical Engineer. 


Southwestern Engineering Company, Consulting 
Engineers. Specialty: Flotation and Concen- 
tration of all ores. Entire charge taken of 
treatment problems. Ores tested, mills de- 
signed, erected and operated. Factory and 
Laboratory, Culver City, Cal. Offices, 1221 
Hollingsworth Bldg., Los Angeles, Cal. Code 
address: ‘‘Southeng” all codes. 


Spearman, Chas., B. Sc. M. A., Min. Geologist 

and Engineer. Testing all Ores; Flow Sheets. 

Specialty: Graphite Concentration. Power 
Bldg., Montreal, Que. 


B., Consulting Engineer. Coal 


Spence, Harold 
Duncan, 


and Ojl ere Distillation Specialty. 
Ariz. 
Spencer, L. B., Mining Engineer. Reports on 
Nevada Mines. Mina, Nev. 


Sricer, H. N., (with the Door Co.) Engineering 
Assistant to the President. 101 Park Ave., 
New York. 


Spilsbury, Persifor G., Mining and Metallurgical 
Engineer. 214 O’Neill Bldg., Phoenix, Ariz. 


Stevbins, Elwyn 'W., Mining Engineer. 818 Mills 
Bldg. San Francisco, Calif. Bedford-McNeill 
ode. 


Steele, Heath, Mining Engineer. The American 
Metal Company, Ltd., 61 Broadway, New York. 


Stein, Ernest, Specializing Flotation, Ore Test- 
ing, Working out best method of Ore Treat- 
ment. Mill Designs. oO. 79, Durango, 

exico. 


Stevens, Blamey, Consulting Mining Engineer. 
Triunfo, Baja, Cal., Mex., care S. A. de Minas 
y Montes. 


Stevens, Frank G., Mining Engineer. 
mount Road, Toronto, Canada. 


36 Oak- 


Stevens, T. N., Engineer U, S. Mineral Surveyor. 
Surface and Underground Surveys, 108 Scott 
St., Tucson, Ariz. 


Stewart, Robert H., Mining and Metallurgical 
Engineer. Vancouver Block, Vancouver, B. C. 


Stewart & Wright, Geologists. Oil and Mineral 
Investigations. 421-23 Bank-Electric Bidg., 
Lewistown, Montana. 


Stotesbury, H. W., Mining Geologist and En- 
gineer. 2315 Dwight Way, Berkeley, Cal. 


Strain, James H., Consulting Engineer. Exam- 
ination of Mines for investors only. With 
Star Mica Mining Co., 52 Broadway, N. Y., 
and Canaan, N. H. 


wanes. Lester W., Engineer of Mines. Casilla 
514, Valparaiso, Chile. Cable Address: ‘‘Les- 
506 —_ Code: Bedford-McNeill 


Stuart, James & Cooke, Consulting, Mechanical 
and Electrical 9. Mines. Application of Elec- 
trical Mchy. % Room 1010-11, 25 
Beaver St., N. 


Sturges, T. B., Mining Engineer and Geologist. 
1812 West Carson St., Pittsburgh, Penn. 


Sussman, Otto, Ph.D., Mining Engineer. 61 
Broadway, New York. 


Swart, W. G., Mining and Metalinreieal | Beet 
neer. 807 Seliwood © Bids. Duluth, 


Symmes, Whitman, Mining Engineer. Manager, 
Mexican Mine, ete. Virginia City, Nev. 


T 


Taggart & Yerxa. Arthur F. Taggart, R. B. 
Yerxa.' Consultants on the operation and de- 
sign of ore treatment plants. Laboratory and 
office, 165 Division St., New Haven, Conn. 


Tanner, 'W. L., Mining Engineer and Chemist. 
High, Explosives for Military Use. Panasoff- 
ee a 


Tays, Eugene A. H., Mining Engineer. San 
Blas, Sinaloa, Mexico. 


Thayer, B. B., Mining Engineer. 
New York. 


42 Broadway, 


‘Thomas, D. R., Mining Engineer. 522 La Mutua 


Mexico City. 


Thomas, Kirby, Consulting Engineer. Examina- 
tions.” Mining Properties. Investigations, 
Natural Resources, Consultation, Oil Shale 
Developments. New York. 


Thomas, Marion L., Mining Engineer. 
St., New York. Code: Bedford- MeNeill. Cable 
Address: ‘‘Malton.”’ 


Thompson, S. C., Consulting Engineer. 
change Place, New York. Code: 
MeNeill. ) 


Timmons, Colin, Mining Engineer. Modena, Utah. 


Torbert, James B., Mining Engineer. 201 Phil- 
lips Court, Owensboro, Ky. 


Tomlinson Engineering & Assay Office. Extreme 
eare in sampling and examination of mine 
property. Venezia, Ariz. 


Tucker A. W., Mining Engineer. 
and Reports. Southern Mines and _ Mineral 
Properties. Box 374, Salisbury, N. C 


Turner, H. W., Mining Engineer. Mine Examina- 
tions, Sampling, Geological Reports. 587 Mills 
Bidg., San Francisco, Calif. 


43 Ex- 
Bedford- 


Examinations 


Twining Laboratories, The, Assayers and Chem- 
ical Engineers. Griffith McKenzie Bldg., 
Fresno, Cal. 


Tyrrell, J. B., Consulting Mining Engineer. 534 
Confederation Life Bldg., Toronto, Canada, and 
208 Salisbury House, London, E. C., England. 


U 


Union Assay Office, Inc., Assayers and Chemists. 
Box 1446, Salt Lake City, Utah. 


Vv 


Vandegrift, J. A., Consulting Engineer. 115 
Broadway. “ York City. Cable Address: 
Javande, N. ¥ 


Van Emon, A. G., Chemist, Assayer, Metallur- 
gist. 1119 Main St., Boise, Idaho. 


Van Law, C. W., care Sinclair Consolidated Oil 
Corpn., 120 Broadway, New York. 


Van Wagenen, H. R., Mining Engineer. General 
an ae Canada Copper Corporation, Prince- 
ton, 


Van Winkle, C. T., Mining Engineer. Problems 
in Development, Mining and Milling. Dooly 
Block, Salt Lake City, Utah. 


w 


Wahl, H. R., Mechanical Engineer. Design ar 1 
Construction of Crushing, Milling and Mining 
Plants. 1724 School St. Chicago, Ill. 


Walker, Myron R., Mining Engineer. Chilecito, 
Argentine. Bedford-McNeill code. 


Ward, William F., Mining Engineer. 2564 West 
32d Ave., Denver, Colo., c/o Wesselhoeft & 
Poor, Barranquilla, Colombia, So. America. 


Waring & Williams Laboratories, The, Industrial 
and Analytical Chemists. Joplin, Mo. 


Warriner, R. C., Consulting Mining Engineer. 
Room 1804, 43 Exchange Place, New York. 


Watson, Ralph A., Mechanical Engineer. Chief 
ia ennessee Copper Company, Copper- 
i enn. 


Watson, R. B., Con. Min. Eng. 165 Broadway, 
New York. Gen. Mgr. Nipissing Mining Co., 
Ltd., Cobalt. 


Watson, William, E. M. M. Mining Engineer. 
Address Room 412, 52 Wail St.. New York. 


Watt, A. P., Consulting Engineer. Ore Concen- 
tration. 52 Vanderbilt Ave., N. Y. City. Tel. 
Murray Hill, 60. 


Weed, Walter Harvey, Mining Geologist and En- 

sineee. Examinations. Editor, The Mines and 

per Handbook. 29 Broadway, New York. 
Cable: ‘“‘Minexam.”’ 


Weekes, Frederic R.. paing. eer. 233 
speaewer. New vo lephone Barclay 
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Welch, Max J., Designing and Supervising Engi- 
neer of Construction. 1210 Hollingsworth 
aan ~ Angeles, Calif. 


Weld, Consulting Mining Engineer. Rooms 
1800015 SOS, Broadway, New York City. 
Telephone weeker 1421-1422. Cable Address: 
‘““Mineld,” New York, 


Wellman-Lewis Company, Contracting and Mining 
Engineers. Specializing in mine examination 
and the supervision of development and op- 
eration of mines. 900 Hibernian Bldg., Los 
Angeles, Calif. 


Wenstrom, Olof, Consulting Mining Engineer. 35 
Congress St., "Boston, Mass. 


Westervelt, ‘William youre. Consulting Mining 
Engineer. = Fifth Ave. Cable address: 
“Casewest,” N. Y., Broomhall’s Code. 


Wethey, cana H., Mining and Metallurgical 
Engineer. Lemoore, Calif. 


Wheeler, H. A., Mining Engineer. Reports on Oil 
and Mining Properties. 408 Locust St., St. 
Louis, Mo. Cable: “Wah,” St. Louis. 


White, Rush J., Mining E 
Bldg. Wellase, Monae g Engineer. Shoshono 
Whitman, Alfred R., Mining Geologist. Under- 


ground Programmes. Orebody Problems. 43 
Exchange Place. New York. Haileybury 
Ontario (Cobalt District.) 


Wilding, James, Metallurgist. 
San Francisco, Calif. 


Wiley, 'W. H., Mining Engine 
Glendora, Calif. - — 


Wilfley, Clifford R., Mining Engineer. Examina- 
tions and Management. Ouray, Colo. 


Wilkens & Devereux, W. Devereux, Jr., J. H. 
Devereux, Consulting Minine Engineers, 120 
Broadway, New York; 7 Victoria Avenue, 
London. ‘Cable: Kenreux. 


Wilson, George Benton, Constiiies Mining En- 
gineer. With the Wilson & Willard Mfg. Co.. 
Los Angeles, Cal. 


Wilson, W. A., Mining Engineer. 406 Dool 
Block, Salt Lake City, Gah 2 


Winchell, Horace V., Consulting Mining Geol- 
ogist. 1212 First National-Soo Line Bldg., 
Minneapolis, Minn. Cable: Racewin. 


Winwood, Job Mining Engineer, Continental 
Bank Bldg., Saft Lake City, Utah. 


Wiseman, Philip, Min. Eng. 1219 Hollingsworth 
Bldg., Los Angeles, Cal. Cable: ‘Filwise- 
— Codes: Western Union, Bedford-Mc- 
eill. 


220 Battery So., 


Palm Drive. 


Wolf, Harry J., Mining Engineer. 42 Broadway, 
New York. Cable: ‘Minewolf,” New York. 
Code: Bedford-McNeill. 


Wood Assaying Co., The Heary E., Assayers and 
Chemists. 1750 ; St., Denver, Colo. 
P. O. Box No. 1318 € 


Worth, John G., Mining Engineer. Penn De- 
versomset Co., 249 Melville St., Philadel- 
phia, Pa. 


Wright, Charles Will, Mining Engineer. Ingur. 
tosu, Sardinia, Italy. Cable: “Wright,” aaa. 
Code: Bedford-McNeill. 


Wright, Ira L., Mining Engineer. Examinations, 
we and Management of Mines. Silver 
ity, ; 


Wright, Louis A., Mining Engineer. 370 Lange- 
gasse Obermais, Merano, Italy. Codes: Bed- 
ford-McNeill & Bentley’s complete phrase. 


x 


Yeatman and Berry, Consulting Mining En- 
gineers. Examination, Development and Man 
agement of Properties. Room 708, 111 Broad- 
way, New York. Cable: “Ikona.” Code: 
Bedford-McNeill. é 


Young, E. J., Consulting Geologist and Engineer. 
Offices and aboratory. Story Bldg., Los 
Angeles, Calif. Examinations and Reports on 
all Mineral Deposits, Formations and Proces- 
ses of Extraction. 20 years’ experience in the 
Western States, Pacific Coast States, Mexico 
and Central America. 


rom Jacob W., Mining Engineer.. Marysvale, 
ah. 


Yung, ¥. B., M. E. Examinations in China, 26. 
Des Voeux Road, Central, Hong Kong, China. 
Cable: OAnme. ”" Codes: West. Union. More- 
ing & Neal’s. 


Zalinski, Edward R.. ining Be 
Newhouse Bldg., Salt La one at onlin 
tion. Geological Mapping Development. 


Zeigler, Victor, Gostegtent Engineer. Examima- 
tions of oil and mineral —— 
Geologic and structure maps. 415 pire 
Bidg., Denver, Colo. Phone: Golden 119. 
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} ‘ 
Acids Brick and Clay, Fire Circuit Breakers, Electric Coolers Drills, Core 
Grasselli Chem. Co. Denver Fire Clay Co. —— po. a ui Stearns-Roger Mfg. Co. Ingersoll-Rand Se, 
Acid, Sulphuric Brick, Fir ee ms Se aa ts Melicnan trey i Drill Co 
Amer, Zine & Chem. Co. Harbison-Walker Refrac. Co. merican Metal Co. Sullivan M 
Amer. Zine, Lead & Smeltg. Clamps, Trolley American Smig. & Refg. Co.| no linaal 

Co. . Bridges, Ore Handling Electric Service Supplies Co.| Balbach Smig. & Refg. Co.; Drills, Diamond 
Hegeler Zine Co. American Bridge Co. Hardy & Ruperti, Inc., Chas. | Longyear Co., E. J. 
lilinois Zine Co. Brown Hoisting Mchy. Co. | Classifiers Nichols Copper Co. | Sullivan Machy. Uo. 

Matthiessen & Hegeler Zinc Allen Cone Co. United Amer. Metals Corp. | 
Co Bridges, Suspension Allis-Chalmers Mfg. Co. U. S. Smlg., Refg. & Mng.! Drills, Electric 
nei, siihactias Roebling’s Sons Co., John A.| Butchart, W. A. Co. cee a Tool Co. 
Acid, Sulphuric Deister Machi eneral Electric Co. 
pers a aneria BEE? Amer. Me-s Corp. | BOR OR; AHO en Nichole Copper” Co jugorsoll Band, Oo, 
etiiiiiiaiiliaen, itis n mer. s Corp. James Ore Concent. C2. as, | es . Jeffrey Mfg. Co., The 
“4 ne melter Su 0. 
ingereoll “Hand ‘Co. Seo Traylor Bngre. & Wig. Go: | Waterbury Co. Se PI a oes 0 
Agitators eesti ging and Ex-| Clay, Fire Gonetings, Benito Cochise Machine Co. 
Siaw-anox ont cavating Denver Fire Clay Co. | couptings, Hoses High Pree-| Insersoliaend Oo, eo | 
Dorr Co., The ei sl Marion Steam Shovel Co. Coal & Ore Handling Ma- sure” op meee *re® | McKiernan-Terry Drill Co ' 
Traylor Engrg. & Mtg. Buckets, Elevator chinery Knox Mfg. Co. Sullivan Machy. ' 
Aluminum Caldwell & Sons, H. W. Brown Hoisting Mchy. Co. | cranes, Locomotive Whitcomb & Co., Geo. D. 
United Amer. Metals Corp. | Hendrick Mfg. Co. geftrey Mie. Co. Mtge. Co.| Brown’ Hoisting Mchy. Co. | Drills, Piston 
Jeffrey Mfg. Co. tephens-Adamson 8. CO.) Hoar Shovel Agency Cochise Machine Co. 
Allie Chalmers — Stephens-Adamson Mfg. Co. Clutches, Friction Osgood Co. Ingersoll-Rand Co. 
ine & Smelter Supply Co, | Buckets, Ore Medart Patent Pulley Co. | Cranes, Traveling Sullivan Machy. Co. 
Troster Energ. & Mfg. Co. od Hoisting ze. > Coal Cutters Brown Hoisting Mchy. Co, Drills, iRand “C6, 
Inge li Rand Co. Creosote ngersol-rand vo 
ours Apparatus Cables, Insulated Telephone | Sullivan Machy. Co. Barrett Co., The ionsyear a°, = 
Braun-Knecht-Heimann-Co. —— Telep. a Systems. Subeutens Creosoting Cylinders for New, York iingicering al 
Denver Fire Clay Co. Pe ; Bonnot Co., The Treatment of Timber | prums, Magnetic 
Antimony ees Mie. Co. aie Vulean Iron Works Dings Magnetic Sep. Co. 
United Amer. Metals Corp. wmntiy s Sons Co., John A.| Lunkenheimer Co. Crucibles Dryers 
Armature Repair Machinery Hoisting Compressors, Air Denver Fire Clay Co. Rugegles-Coles Engrg. Co. 
Electric Service Supplies Co. Alls Chalmers Mfg. =- Allis-Chalmers Mfg. Co. Crushers Dryers, Ore 
a » Hendrie & Bolthoft M . & 8. | gg nme ~~ a sono Mie. Co. American Process Co. 
ssayin ca ic 1 ; 
Baker & Co., Inc. Mine & Smelter Supply Co.| Fairbanks, Morse & Co. Austin Mfg. Co. Fan ae Serie akin oo Co 
Babbitt Metals Traylor Engrg. & Mfg. Co. —— & Bolthoff M. & S. acon. Farle Cc. ~ Traylor Engrg. & Mtfe. Ce 
; rau 
United Amer. Metals Corp. =... Mfg. Co. Ingersoll-Rand Co. Braun-Knecht-Heimann-Co. nme srg nding 
eset sons, wn, | Geiss eee Gig; Bet | Burana Ce, dae cG, | Boze Snpd aed Sou 
nswo: ons, m. ac ° yron-Jackson Iro ° can —- 0. 
Denver. Fire Clay i. si thi Standard Oil Co. — Pump & Machy. Chalmers, & Williams, Ine. ree _ he te tien © 
= mae P Carbons and Bo . enver ay Co. ce es Co i 
Jeffrey Mig. Co., The Ruggles-Coles_ Engrg. Co. 2 
Balls for Ball Mills Hoe Co. — Garbon Co. | Compressors, Air Portable | Wing g Smelter Supply Co.| Vulcan Iron Works é 
Hickok & Hickok © pease Zane SS. Smith Engrg. Works Co. f 
Balls, Grindin Car Re ann Saree. Traylor ing. & Miz. Co. | Gar bumper & Equip. C | 
eg Booey Electric. "Bervice Suplics Oo. | Concentrators, iain Webb City & Carterville Fay, . ge aagge 
" one Cars,” Gable "Bolom "= | Dings Magnetic Sep. Co. wean. Wks. penis Dust i (See “Ken- | 
Alina Ear Mie. Co. | HARON Cm Soo, | Seneeatentee, TAB gg | Corp. Ne "| Bare Removal, from Gas 
S Bartlett-Heyward Co. 
Belting, Conveyor Butchart, W. A. Crusher Parts } 
Atlas Car & Mfg. Co. S-. aoe eae tes Deister Concentrator Co. Jeffrey Mfg. Co., The Electrical Supplies 
Goodrich Rubber Co. Lake Shor Eng Wks. Deister M schine Co. Traylor Eng. & Mfg. Co. Electric Service Supplies Co 
Mine & Smelter Supply Co. Watt Miniog Wheel Co.| Hendrie & Bolthoff M. & 8. Cunain — wo © 
1oneer uu r llis ” 
Portable Mchy. Co. Cars, Min James Ore Conct. Co. Denver Fire Clay Co. Mine & Smelter Supply Co 
Robins Conveying Belt Co. | Ingersoll Rand Co. Mine & Smelter Supply Co.| Cups, Grease (See “Grease | Ohio Brass Co. 
Stephens-Adamson Mfg. Co. Ottumwa Fang nig 1 Oo. Traylor Engrg. & Mfg. Co. Cups”) Moveters . 
Belting, Elevator - ee ee Condensers Cyanide ae 
Goodrich Rubber Co. Cars, Ore Alberger Pump & Condenser | Amer. Cyanamid Co. Elevators, Bucket 
Schieren Co., Chas. A. Allis-Chalmers Mfg. Co. Co. Roessler & Hasslacher Chem | Byers Co.. John F. 
Belt Fasteners — ~~ & Ex. Go. a Bartlett Hayward, Co. ™ pw ng Cc 
: aston Car inst. ° ngerso n 0. 7 * 4 
Conveying Weigher Co. Lake Shore Eng. Wks. Westinghouse Elec. & Mfe. Rational” rank & Pipe Co | Traylor Engrg. & Mfg. Co. 
Belting, Leather Mine & Smelter Supply Co. Dealers, Machin Employees 
Schieren Co., Chas. A Traylor Engrg. & Mfg. Co. Worthington Pump & Machy. » ery Business Men's Clearing 
ees Watt Mininbg Car Wheel Co.| Corp. Fens SUNY coy. & Supp.| __ House 
Oatins. Kant oe proof) Cars, Quarry Connectors, Solderless Co. Engines, Gas and Gasoline 
‘s = Austin Mfg. Co. Frankel Connector Co. Zelnicker Supp. Co., Walter | Allis-Chalmers Mfg. Co. 
Belting, Link Leather Easton Car & Const. Co. Contractors, Diamond Drill-|_ 4: Bartlett-Hayward Mfg. Co. 
Schieren Co., Chas. A. Traylor Engrg. & Mfg. Co. ing Desulphurizers, Ore nn ool | mgs A Co. 
Watt Mining Car Wheel Co.| rongyear Co., E. J. Vulean Iron Works = e 
Belting, ne pane ia c Castings. a Sallizen Wasbinsey Co. in a ae a wt. = Smelter Supply Co. 
Belting, Rubber _ Condensers, Low Level Jet bons and Bortz”) Fee eae tate 
Pioneer Rubber Mills Castings, Iron ona —-_ Ingersoll-Rand Co. Dragline Excavators > eee mn Works 
ati Transmission Queen City FF Fary. ‘Co. Controller Regulator sannee SS. Allis-Chalmers Mfg. Co 
Goodrich Rubber Co. Electric Service Supp. Co. Dredges Chicago Pneumatic Tool Co 
Pioneer Rubber Mills Castings, Steel Bethichem Shipbuilding Co.| Fairbanks, Morse & Co. 
Schieren Co., Chas. A. Queen City dy. Co. Goarel Wicca ten | Ean? ea Sey Hendrie & Bolthoff, M. & 8 
Blasting Supplies Westinghouse Elec. & Mfg — 
acum Syppelte fal Co Coment, Belt esting . -| Marion Steam Shovel Co. Ingersoll-Rand Co 
: eren Co., Chas. A. Co. Morris Machine Works . 
Blowers Cement, Iron Converters, Horizontal and | New York Engineering Co. = ee Became 
Connersville Blower Co. Smooth On Mfg. Co. Vertical a, ao 
Hendri ee Co. Cement, Pipe Joint Allis-Chalmers Mfg. Co. Yuba Mfg Co 
endrie Bolthoff M. & 8.| Smoth On Mig. Co Traylor Engrg. & Mfg. Co. ssciiteoeae Engines, Track 
Mine & Smelter Supply Co Cement Placers ie neo bp & Machy.| Dredges, Dipper and Hy- oe 
; 9 ite draulic En » Truck 
Blowers Centrifugal ene ae ers and Elevators Bucyrus Co. Midwest Engine Co. 
Ingersoll-Rand Co. eaten, Transmission Als. almers Mfg. Co. Dredges, Elevator Exhausters 
Boilers iamond Chain & Mfg. Co. | Caldwell & Sons, H. W. Marion Steam Shovel Co. Connersville Blower Co. 
Abendroth & Root Mfg. Co.| Jeffrey Mfg. Co. Jeffrey Mfg. Co. Excavators, Dragline 
Hendrie & Bolthoff M. & §.| Stephens-Adamson Mfg. Co.| Robins Conveying Belt Co./ Dredges, Placer Bu Co. 
Re Go. se Shenitecte Stephens-Adamson Mfg. Co./ Bucyrus Co. Marion Steam Shovel Co. 

e@ & Smelter Supply Co.| Denver Fire Converters, Belt Excavating Machinery j 
Moore & Co., C. C., Engrs.| General Ge ay = Jefirey Mfg. Co Se Co Marion Steam Shovel Co 
Bolts, Expansion Grasselli Chemical Co. Portable Machy. Co.. Inc. Loneyear Co. EJ. Extinguishers, Fire 
Electric Service Supp. Co. Nichols Copper Co. Robins Conveying weit Co.| MeKiernan- ‘Terry Drill Co. | Justrite Mfg. Co. | 
Boo: i Roessler & Hasslacher Chem.| Traylor Engrg. & Mfg. Co. 
ut ee Seneca Co ‘| Stephens-Adamson Mic. Co.| Pennsylvania Drilling Co. | Fans, Ventilating 

; ; Chemical Apparatus Conveyors Portable Sullivan Machy. Co. General wan Co, 
Boots and Shoes Braun Corp Jeffrey Mie. ¢ Drills, Churn Jeffrey Mfg. Co., The 


Goodrich Rubber Co. Braun- deste Teene-Ge. Portable Machy. Co., Inc. Union Construction Co. Ottumwa Iron Works 


~ 
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Refiners of 


COPPER 


Consignments of Ore, Mattes 
and Blister Copper Solicited 


Manufacturers of 


COPPER SULPHATE 


(BLUE VITRIOL) 


LAUREL HILL, Borough of 
Queens, New York 
and 25 Broad Street. New York 


MUEUOUEDENEDALADAOEDOOOALODOADADOOOOOOADEOONDEOUAUADAOEDADONDEDOOOADEDONOADSODOOOOOADOEDOOOEDEENOEDUOUADEOOOUADOOSUEOOAUOEOOUOEUSUOAOEOAOOAUOEOEUSUOEUAULEOOCUEOODOCUOUAEOOUOEDSOOOUOUEODOOLOOORNDOUALOOUOOOEUEOUEOEAUOOOUEUEUOUEE 










= Write for 


= 30 Church St. 
= Circular 20. 


COUGUCCRNEROEOOREDOLEQOGGUUOUOOOCUNOQORESERESERUAUOUGUGUUUUU0CU000OQUERENOSEEEOCUUOUGUUTACUCUOEOREEEEOEOUOSOUOOEOOEESEOEEEROEOULUEEOCCUETCUEEEEOEEEEEEEE 
JuceunnnuuuunovunuucoeeneggensnnsuouusovucoosesnecgggngggsgusnsouuocoonngeegeesgsssguasuuuveneenseeeeeneeeeeenusQQQuUuuUacuTeeeeeeeeUUQOQOUOGUUUUeEEOREEE HMO OOTEL 
PERFORATED 
METALS _ 
i OF EVERY : 
i DESCRIPTION z 
3 Elevator Buckets, Z 
Z Stacks and Tanks = 
3 HENDRICK : 
=Zdoes = 
= af a Carbondale, Pa. = 
3 better than 5 
= Snteoe New York Office: 2 
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Perforated Metal Screens 
Any Metal 
Any Style Perforation 


Pittsburgh Perforating Co. 
3221 Spruce Way, Pittsburgh, Pa. 





as gy Waeennnonsnaucesouensuouaggnooedtovosgoeentoiit 


MNS SCREENS OF ALL KINDS 
~~ Chicago Perforating Co. 
“N 2445 West 24th Place 
Tel, Canal 1459 CHICAGO, ILL. 
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Where Greatest Screening Is 
Needed H & K Screens Excel 


For comparison with all other per- 
forated metal screens you will find 
H & K products excel in screening 
ore at a lower price per ton. 





H & K Screens are made to produce results 
for the user. Quality, adaptability and dura- 
bility are first considered in their manufacture. 


A trial will convince you. 
Make comparative tests. 
No obligation incurred. 


3 


The Harrington & King 


Perforating Company 
New York Office: 114 Liberty Street 
620 No. Union Ave., Chicago, Ill., U. S. A. 
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Feeders, Ore 

Re 
rey g 4 

Mine & Smelter Supply Co. 

Ross Engineering 

Stephens-Adamson Mtge. Co. 

Traylor Energ. & Mfg. Co. 


Feed Water Purifying Appa- 


ratus 

Permutit Co. 
Filter Cloth 
Filter Fabrics Co. 
Filter Cloth, Metallic 
American Cont. Filter Co. 

(See United Filters Corp.) 
Tyler Co., W. 8. 
ao Corp. 
Filter 
Denver Fire Clay Co. 
Filters 
American Cont. Filter Co. 
Chicago Pneumatic Tool Co. 
Traylor Engrg. & Mfg. Co. 
United Filters Corp. 
pate ae 

uu! 

Scaife, Wm. B., & Sons Co. 
Flanges, Forged Steel Pipe 
Amer. Spiral Pipe Wks. 
Flood Lighting Projectors 
Electric ce Supplies Co. 
General Eleetrie Co. 
Flotation fonenins 
Denver Fire Clay Co. 


Flotation Cell Bottoms, Cloth 
Filter Fabrics Co. 


Flotation Machines 
Butchart, W. A. 
Southwestern Eng. Co. 
Stimpson Equipment Co. 


Flotation Oils 

Barrett Co., The 

General Naval Stores Co 

Pensacola Tar & Turpentine 
Co. 


Forges 

Denver Fire Clay Co. 
Foundation Co., The 
Ingersoll-Rand "Co. 
Monarch Eng. & Mfg. Co. 
Sullivan aa Co. 
Furnaces, Ase: 

Braun Scots. The 
Braun- Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Mine & Smelter Supply Co. 
Furnaces, Bullion ps 
Denver Fire Clay 

Mine & Smelter Supply Co. 
Monarch Energ. & Mfg. Co. 


Furnaces, Crucible Tilting 
and Refining 

Mine & Smelter” Supply Co. 

Monarch Engrg. & Mfg. Co. 


Furnaces, Crucible, Tilting 

Mine '& Smelter Supply Co. 
ne me 

Monarch Enere. & Mfg. Co. 


Furnaces, Electric 
Denver Fire Clay Co. 
General Electric Co. 


Furnaces Faces and Yining 
Denver Fire Clay Co. 
Furnaces, Heat Treatment 
Denver Fire Clay Co. 


Come Mechanical . Roast- 


Allis-Chalmers Mfg. Co. 

General Chemical Co. 

— & Smelter Supply Co. 
or Engrg. & Mfg. Co. 

Wales Mechanical Furnace 


Co. 
ee Pump & Mchy. 


roan Melting 
ver Fire Clay Co. 
Parnes, So ite. Co. 
ers 
Travlor Engineering & Mfg. 


Co. 
Worthington Pump & Mchy. 
Corp. 
Ean Matteo 
General le 
Wate 2 Elec. & Mfg. 


e Cocks 
Ohio Brass Co. 


Galvanizing Flux 
United po Pats Metals Corp. 


Gas 
Ingersoll Rand Co. 


Gas Compressors 
Ingersoll Rand Co. 


Gas Producers 
Wood & Co.. R. D. 


Gas Scrubbers 
Bartlett-Hayward Co. 


Gaskets 
Goodrich Rubber Co. 
Smooth On Mfg. . 


Gear Cases 
Electric Service Supplies Co. 





& Son Co., H. W. 
Fawcus Machine Co, 
General Electric Co. 


Medart Patent Pulley Co. 
Philadelphia Gear W 
Stephens-Adamson Mfg. Co. 


G ™ vel 
Philadelphia Gear Works 


Gears, Double 
Caldwell & Son Co., 


The 
Fawcus Machine Co. 
Gears, Rawhide 
Philadelphis Gear Works 
Generators, Electric 
— Elec. & Mfg. 
0. 


Generators, Electric 
Fairbanks, Morse & Co. 
General Electric Co. 
Westinghouse E. & M. Co. 


Glass Blowin 


Glassware, Chemical 

Denver Fire Clay Co. 
Gravel Washing Plants 
Stephens-Adamson Mfg. Co. 
Grease Cups 

Lunkenheimer Co. 

Grinders, Manganoid Pebble 
Jeffrey Mfg. Co., 
Grinders, Chemical Ore 


rp. 
Braun-Knecht-Heimann-Co. 
Grinders, Ore 
Mine & Smelter Supply Co. 
Grinders, Sample 
Mine & Smelter Supply Co. 
Traylor Engrg. & Mfg. Co. 


Head en Mine 
American Bridge Co. 
Hangers, Mine 

Electric Service Supplies Co. 
Incandescent 


Electric Service Supplies Co. 

General Electric Co. 

Ohio Brass Co. 

Heaters, Feed Water 

— Pump & 
oO. 


Hoists, Electric 
Allis-Chalmers Mfg. Co. 
Brown Hoisting Mchy. Co. 
Chicago Pneumatic Tool Co. 
English Tool & Supply Co. 


. Co., 8. 
aes & Bolthoff M. & 8. 
Ottumwa Iron Works wo. 


Traylor Engrg. 
Vulean Iron Works 


Hoists, Gas & Gasoline 
Fairbanks, Morse & Co. 


Hoists, Head Gate 
Hoists, Gas and Gasoline 


Soin sar M. & 8. 


Co. 
Ingersoll-Rand Co. 
Mine & Smelter Supply Co. 


. 


Flory Mfg. Co., S. 


Hoists, Steam 
Allis-Chalmers Mfg. Co. 
English Tool & Supply Co. 


oe & "Bolthoff M. & 8. 


& Bros. Inc., 
Mine & Smelter Supply Co. 
Ottumwa Iron Works Co. 


Goodrich Rubber Co. 
Pioneer Rubber Mills 


Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Co. 
Pioneer Rubber Mills 


Hose, Couplings, High Pres- 
sure 
Knox Mfg. Co. 


Houses, Steel ae 
American Bridge C 


Hydraulic Turbines 
Leffel Co., James 


Idlers, Conveyor 
Conveying Weigher Co. 


Injectors 
Lunkenheimer se 
proven ag | 


& Butt Mic. 6078: 
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Soeeeees Materials, Elec- 


Electric Service Supplies Co. 

General Electric Co, 

Ohio Brass Co. 

aoe Elec. & Mfg. 
0. 


Iron Removal Apparatus 
Permutit Co. 


Jackets, Water 
Allis-Chalmers Mfg. Co. 
Traylor Engrg. & Mfg. Co. 


digs 

Allis-Chalmers Mfg. Co. 
James Ore Concent. Co. 
Mine & Smelter Supply Co. 
Traylor Engrg. & Mfg. Co. 
Worthington Pump & Mchy. 


Corp. 
Joints, Expansio 
Al _ fone & Condenser 


oe Rotary 
Allis-Chalmers Mfg. Co. 
Vulean Iron Works 


Kilns, Rotary Ore Nodulizers 
Ruggles-Coles Engrg. Co. 
Vulean Iron Works 


Laboratory Machinery 
Braun Corporation, The 
Braun-Knecht-Heimann-Co. 
Denver Fire Clay Co. 

Mine & Smelter Supply Co. 


Lacing, Leather 
Schieren Co., Chas. A. 
Lamps, Acetylene 
Justrite Mfg. Co. 


Lamps, Electric 

General Electric Co. 

— Elec. & Mfg. 
0. 


Lamp Guards 

Electric Service Supplies Co. 
Lamps, Safety Cap 
Westinghouse Elee. & Mfe. 


Lead 
American Metal Co. 
American Zinc, Lead & Ref. 


Co. 
‘mn Zinc, Lead & Smlg. 


‘0. 
Hardy & Ruperti, Inc., Chas. 
United Amer. Metals Corp. 
U. S. Smitg. & Refg. & Min- 
ing Co. 
Lightning Arresters 
Electric Lervies Supplies Co. 
Genera) Electric Co. 
— Elec. & Mfg. 


Line en. Overhead 
Ohio Brass 
—_— alee. & Mfg. 


Linings, Ball and Tube Mill 
Allis alerts Mfg js 

Los Angeles Fdy. Co. 

Queen “ty Fdy. Co. 

Traylor Hnerg. & Mfg. Co. 


Loading Booms, Adjustable 
Jeffrey ete. Co., The 


Loaders go 
Jeffrey Mfe 
Portable Machy. Co., Ine. 


Locomotives, Electric 
Genrela Electric Co. 

effrey Mfg. Co., The 
ene Elec. & Mfg. 


Locomotives, Electric Storage 


Atlas Car & Mfg. Co. 
General Electric Co. 
Jeffrey Mfg. Co., The 
Mancha Stor. Batt. Loco. Co. 
Westinghouse Elec. & Mfg. 


Co. 
Whitcomb Co., Geo. D. 
Locomotives, Gasoline 
Fate-Root-Heath Co. 
Vulean Iron Works 
Whitcomb Co., Geo. D. 
Locomotives, Industrial 
Fate-Root-Heath Co. 
General Electric Co, 
Jeffrey Mfg. Co., The 
Po Co.. H. K. 
Whitcomb Co., Geo. D. 
Locomotives, Mins 
Fate-Root-Heath Co. 
General Electric Co. 
Jeffrey Mfg. o., The 
Porter Co., H. K. 
— Elec. & Mfg. 


Whitcomb Co., Geo. D. 


Locomotives, Steam 
Vulean Iron Works 
Lubricat: Oils 
Standard Oil Co. 
Lubricators 
Lunkenheimer Co. 


Machinery Coal and Ore 
Jeffrey Mie. Co. 








Magnetic Pulleys 
Dings Magnetic Sep. Co. 


Magnets, Electro 

Dings Magnetic Sep. Co. 
Magnets, High Intensity 
Dings Magnetic Sep. Co. 


Magnets, Standard and 
Special 


pec 

Dings Magnetic Sep. Co. 
Mechanical Lubricators 
Lunkenheimer Co. 


Meters, Electric Current 
General Electric Co. 


— Elec. & Mfg. 


0. 


Metals, Noncorrosive 
International Nickel Co. 


Metals, Perforated 
ao Mfg. Co. 
Harrington & King Perf. Co. 
Hendrick Mfg. Co. 
Pittsburgh Porforating Co. 


_— o . Tube, Pebble 


Allie Chainers Mfg. Co. 
Chalmers & Williams, Inc. 
Hendrie & Bolthoff M. & 8. 


Co. 
Mine & Smelter Supply Co. 
Traylor Engrg. & Mfg. Co. 
nares Pump & Mchy. 
0. 
Mills, Chilean 
Traylor Engrg. & Mfg. Co. 
Mills, Stamp 
Allis-Chalmers Mfg. Co. 
ae & Bolthoff M. & 8. 


0. 

Traylor Engrg. & Mfg. Co. 
Mine Hangers & Insulators 
Electric Service Supplies Co. 
Mixers 

Smith Engrg. Works Co. 


Monel Metal 

International Nickel Co. 

Motors 

Allis-Chalmers Mfg. Co. 

Fairbanks, Morse & Co. 

General Electric Co. 

ene Elec. & Mfg. 
0. 


Motor Generator Sets 

Fairbanks, Morse & Co. 

General Electric Co. 

—- Elec. & Mfg. 
Oo. 


Motor Control 

General Electric Co. 

Ve Elec, & Mfg. 
ic 


Moto. Trucks 

Chicago Pneumatic Tool Co. 
Netting, Wire 
Ludlow-Saylor Wire Co. 
Nickel 

International Nickel Co. 
Nichols Copper Co. 
Nodulizers, Ore 

Vulean Iron Works 


Oil Cups 
Lasinenbeimer Co. 


Ore, Buyers and Sellers of 
American Metal Co. 
American Smetlg. & Rfg. 


Co. 
—oon Zinc & Chemica! 


0. 
American Zinc, Lead & 
Smelting Co. 
Balbach Smeltg. & Rfg. Co 
Bartlesville Zine Co. 
Grasselli Chemical Co. 
Hardy & Ruperti, Inc., Chas. 
Hegeler Zine Co. 
Illinois Zine Co., The 
International Smelting Co. 
Irvington Smlitg. & Rfg. 


Wks. 
Ledoux Co. 
qetthtowen & Hegeler Zinc 


Pass & Son, Ltd., Capper 

Pennsylvania Smelting Co. 

Phelps, Dodge Corp 

United Metals Selling €o. 

United States Smitg., Rfg. 
& Mining Co. 

White & Co., Ine. 


Overhead Line Material 
Electric Service Supplies €o 
General Blectric Co. 

Ohio Brass Co. 


Packing 
Garlock Packing Co. 
Greene, — & Co. 


Pioneer Rubber Mills 


Packing, Hydraulic 
Schieren Co., Chas. A. 


Pebbles Grinding 


Wood R. 
pede. ae 

(See Metals, Perforated) 
Phosphor Copper 


United amen P Metals Corp. 
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Phosphor Tin 

United Amer. Metals Corp 

Pipe Fittings 

Crane Co. 

Pipe Fittings, Bronze 

Lunkenheimer Co. 

Pipe, Spiral, Riveted 

Abendroth & Root Mfg. Co 

American Spiral Pipe Wks 

Pipes, Steel Welded 

American Spiral Pipe Wks 

Pipe, Wood 

National Tank & Pipe Co 

Pacific Tank & Pipe Co. 

Western Wood Pipe Pub 
Bureau 

Platinum 

Baker & Co., Inc. 

Pneumatic Tools 

Ingersoll-Rand Co. 


Pneumatic Tie Tampers 
Ingersoll-Rand Co. 
Powder, Blasting 
Grasselli Chemical Co. 
Power Plant Equipment 
Crane Co. 

General Electric Co. 


Power Transmission Ma- 
chinery 

Caldwell & Sons Co.. H. W. 
Diamond Chain & Mfg. Co. 
General Electric Co. 
Smith Co., S., Morgan 
Stephens-Adamson Mfg. Co: 
Traylor Engrg. & Mfg. Ce 
Preservative, Wood 

(See Creosote) 
Presses, Filter 
American Cont. Filter Corp 
(See United Filters Corp.) 
Kelly Filter Press Co. 
(See United Filters Corp.) 
Shriver & Co., T. 
Sweetland Filter Press Co. 
(See United Filters Corp.) 
United Filters Corp. 


Enblichere 74 Books. 
ceGraw- oO. 


Saas See 

Buchanan Co., Inc., C. 

Dings Magnetic Sep. ce 

Pues, Steel Rim, Cast 
Tron 

Medart Patent Pulley Co. 

Pulwerized Coal, Systems of 

Bonnot Co., The 


Pulverizers, Coal 
Jeffrey Mfg. Co., The 
Traylor Eng. & Mfg. Co. 


Pulverizers, Ore 

American Pulverizer Co. 

Braun Corporation, The 

Braun-Knecht-Heimann-Co. 

cenrey Mfg. Co., The 
Mine & Smelter Supply Co 

Traylor Engrg. & Mfg. Co. 


Pumping Engines 
Allis-Chalmers Mfg. Co. 
Fairbanks. Morse & Co. 
Prescott Co., The 


Pumps, Acid 
Blake ‘Pump & Condenser Co 


Pumps. Boiler Feed 
Blake Pump & Condenser Co. 
a Steam Pump Wks 


Fairbanks, Morse * Co. 


: Worthington Pump & Mchy. 


Corp. 


Pamps, Centrifugal 

a, Pump & Conden- 
ser 

— Steam Pump Wks., 


De Laval Steam or Co. 
Fairbanks, ao > 
Krogh Pump & Meche” Co. 
Midwest Engine Co, 
Mine & Sw¢iter Supply Co. 
Morris Machine Works 
Worthington Pump & Mchy. 
Corp. 
Pumps, Deep Well 
ee ta Steam Pump Wks.. 


Midwest Engine Co. 
Pumps, Electric 
Alberger Pump & Condenser 


Co. 
Cnperge Steam Pump Wkzs., 
Hendrie & Bolthoff M. & 8: 


0. 

Keystone peraee Co, 

Krogh Pump & Machy. Co. 
Prescott Co, The 

Pumps, Hydraulic 

Blake Pump & Condenser Co. 
Prescott Co., The 

Pumps, Mill 

Camergn Steam Pump Wks.., 


Fairbanks, Morse & Co. 
Frenier & Son, J. H. 
Krogh Pump '& Machy. Co. 
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DREDGES 


Gold and Tin 


Built by dredge engineers to yield maximum yardage 
capacity at minimum yardage cost; embodying practical 
— experience in all placer mining fields of the 
wor 


“EMPIRE” PROSPECTING DRILLS 
Placer Mining Equipment and Machinery 
Write for the Catalogs 
New York Engineering Co. 
2 Rector Street, New York, U. S. A. 


‘Fovsevovsonaaassnneencgosencoceseccevcnooveccceeencaseecosvsnuavveeoveccoonseecesneonvaeecenneoveocsecnsoonentnonsennonnnsnneoonnnnnn 
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STUANASDUNNOLANNEOUGNCOAUEEOAGEDOOONOUOOHUONGQOUNCENONNEOOUSEHUOSECUUOELUCOUUNSCUIMEOOUOASOOSEUEEE EEE 
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OUDEVOMOSUOHDONONSOCCEDONCHUNGGEOUGEDUDGAUNUOURUANGOUUUGLOOGRSOOORODOGELOUCGSoosEOOUGDUCCEOUCEOUAEAUUGEOEOEEOOOELOOCGROOOGGDUOSOUOOGODOGEAOOOOGUOOUEOOUOOOOOOD: 


MYERS-WHALEY 


Shoveling Machines 


offer a definite plan for your shoveling operations 
They are self propelled, operated by one man, handle 
fumps up to 1000 lbs., load one ton a minute and are 
adaptable to any track gauge. 


MYERS-WHALEY CO. 


Knoxville, Tenn. 


SSeeviandvaninenennnenceadini nai ennaaeie ates 
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——‘‘Marions”’ Pioneered 2 
In Big Operations— 
They Still Lead! 


The Marion Steam Shovel Co. 
Marion, Ohio, U.S.A. 


. : pn nein 
SMM 
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BROWNHOIS | 


Tramrails & Trolleys 
Overhead Tr. Cranes 
Drag-Line Buckets Pillar & Jib Cranes 
Electric Hoists Heavy Dock Machinery 

THE BROWN HOISTING MACHINERY CO. ' 
Cleveland. Ohio 


Locomotive Cranes 
Grab Buckets 


SUAAUUNDSUSAAOREOESUOUOUEUEOREUOEAOOOUOUAOEEROOUAHAOTES 


PUL 
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Yuba Ball Tread Tractors. Yuba Centrifugal Pumps. 


THE YUBA MANUFACTURING COMPANY 
Works: Marysville, Cal. Sales C@poems 208 —— Street, 


ConuanenniabbasnaRAAVAN DANE TaN ERE eneataniin 
UUUEUOEUOUOEUAEUOEOOEUUOAUEDAOUEOESUOEUAEEOOOEOES 
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UNITED FILTERS 


CORPORATION 


Sweetland and Kelly Pressure Filters—American’ Continuous 
Filter—Sweetland’s Patent Metallic Filter Cloth 
65 Broadway, New York, N. Y. 
Peoples Gas Bldg. Hollingsworth Bldg. 
Chicago, Ill. Los Angeles, 


Felt Bidg. 
Salt Lake City, Utah 


aw 
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rJAD 


HOLLOW 


Rock Drill Steel 


SOLID 


Rock Drill Steel 


Hexagon, Octagon, Quarter- 
Octagon, Round and Cruciform. 


A. MILNE & COMPANY 


(Established 1887) 
745 Washington St., New York 8 Oliver St., Boston, Mass, 
Chicago Branch: 17-19-21 North May St. 
Sole and Direct Representatives for the United States and Canada. 
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DREDGES FOR GOLD AND TIN 
UNION CONSTRUCTION CO. 


604 Mission St., San Francisco, Cal. 


Neill Jigs—Union Churn Drills 


THOOUDUDUAUUDAUUUUEOEUUUENOUODEEOUGUEOOOUUSESOUGUEQUOGUOUONEUCEORUGOOORUUUUUORUOUUAEOGUOREOGAGSOROOUODERSEOUEREGUUOSROLUGODENOUOGOUGUOORSOOEEROUNONORESUAOSEOOROOES 


PT 


BUCYRUS 


SE GEL LD LEE AEE ITE BI OR AROS AEA AO a Sd ea 
A EVOLVING SHOVELS OF ALL SIZES — rv - 
ROAD TYPE SHOVELS ~DRAGLINE EXCAVATORS-SPREADER PLOWS ETC. 
BUCYRUS COMPANY -SOUTH MILWAUKEE, WIS. 
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#E SETHLEHEM 


AL “SHIPBUILDING CORP. LP 
2 —_ San Pranensco CauiF.USA. 
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Morris Machine Works 
Prescott Co., The 

Traylor Engrg. & Mfg. Co. 
Pumps, Mine 

aoe Pump & Condenser 


Allis-Chalmers Mfg. Co. 
Blake Pump & Condenser Co. 
wee Steam Pump Wkss., 


Fairbanks, Morse & Co, 
aenaee & Bolthoff M. & 8. 


Krogh Pump. & Machy. Co. 

Mine & Smelter Supply Co. 

Morris Machine Works 

Prescott Co., The 

Worthington Pump & Mchy. 
Corp. 

Pumps, Oil 

Blake Pump & Condenser Co. 

Pumps, Pneumatic Air Lift 

Sullivan Machy. Co. 

Pumps, Power oe 

Alberger Pump & Condenser 


Co. 
Cameron Steam Pump Wkzs., 


Fairbanks Morse & Co. 
Sng bk a 
mps, rocat 
Prescott Co., - ° 


Pumps, Sand, al 
Tailings e and 


Dorr oo, The 
Fairbanks, —- & Co 
Frenier & Son, J. H. 
Krogh Pump & Machy. Co. 
Trayor Engrg. & Mfg. Co. 
— Pump & Mchy. 


Pumps, Sinking 
a Steam Pump Wks., 


Krogh Pump. & pow 
Prescott Co. Th ee 


Worthington Jae & Mchy. 
Carn, 

Pumps, Steam 

Prescott Co.. The 


Pumps. Vacuum 

Blake Pump & Condenser Co. 

Cameron Steam Pump Wks.., 
A 


Chicane Pneumatie Tool Co. 
Connersville Blower Co. 
Ingersoll-Rand &. 
Sullivan Machy. C 
Pumps, Water Works 
Blake Pump & Condenser Co. 
Rail Bonding Tools 
Electric Service Supplies Co. 
Onio Brass Co. 

Rail Bonds 
Electric Service Supplies Co. 
General Electric Co. 

hio Brass Co. 
Refractories 
Harbison-Walker Refrac. Co. 
Respirators 
Goodrich Rubber Co. 
Rheostats, Liquid 

General Electric Co. 
Wagenahonse Elec. & Mfg. 

0. 


Riddles, Wire 

Ludlow-Saylor Wire Co. 

Roasters, Ore 

Vulean Iron Works Co. 

Rolls, Crushing (See 
“Crushere’’) 

Rope, Manila and Sisal 

Waterbury Co. 


Rope, Rawhide 
een ae Sg Chas. A. 


Breteric' & & Bascom Rope Co. 
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Hazard Mfg. Co. 

Leschen & -— _— Co., A. 
Moon Co., 

| Roebling’s Stee to. John A. 
Waterbury Co. 

Rubber Goods 

Pioneer Rubber Mills 
Rules, Measuring 

Lufkin Rule Co. 


Samplers, Ore 
Allis-Chalmers Mfg. Co. 
—— & Bolthoff M. “& 8. 


Mine & Smelter Supply Co. 

Traylor Engrg. & Mfg. 

Worthington Pump & Mchy. 
Corp. 

Screening Plants 

Bartlett-Hayward Co. 

Screens 

Allis-Chalmers Mfg. Co. 

Austin Mfg. Co. 

Butchart, W. A. 


Mine & Smelter ‘Supply Co. 
Stephens-Adamson Mfg. Co. 
Stimpson Equipment Co. 
Traylor Engrg. & Mfg. Co. 
Tyler Co. W. S. 

Screens, Mining 

Tyler Co., w. 8. 

Screens, Perforated Metal 
Allis-Chalmers Mfg. Co. 
Chicago Perforating Co. 
Harrington & King Perf. Co. 
Hendrick Mfg. Co. 


Screens, Incline, Vibratory 
Jeffrey Mfg. Co., The 


Screens, Revolving 
Allis-Chalmers Mfg. Co. 
Buchanan Co., C. G. 
Harrington & King Perf. Co. 
Hendrie & Bolthoff M. & S. 


Co. 
Jeffrey Mfg. Co.. The 
Ludlow-Saylor Wire Co. 
Stephens-Adamson Mfg. Co. 
— Pump & Mchy. 
rp. 


See Rolled Slot 
Ludlow-Saylor Wire Co. 
Tyler Co., W. S. 


Screens, Travelling Belt 
Ross Engineering Co. 


i Screens, Wire 


Ludlow-Saylor Wire Co. 
| Tyler Co., W. 8 


| Second-Hand Machinery 
(See Searchlight Section) 
Bogue Supply Co. . 

Morse Bros. Mch. & Sup. Co. 


Zelnicker Supply Co., 
Walter A. 


Selenium 

Nichols Copper Co. 

Separators, Inclined 
ing prem 

Tyler Co., W: S. 


Separators, Magnetic 
Buchanan Co., Inc., C. G. 
Dings Magnetic Sep. Co. 
Stearns-Roger Mfg. Co. 
Separators, Magnetic Wet 
Dings Magnetic Sep. Co. 
Shafting 

Medart patent Pulley Co. 
Shaft Sinking 

Longyear Co., E. J 


Sharpeners, Drill 

Denver Rock Drill Mfg. Co. 
Ingersoll-Rand Ce. 

Sullivan Machy. Co 

Sheet Iron Works» 
Hendrick Mfg. Co. 


Vibrat- 


sqeesnanzucavansncocgncsconsnsnsconnsnssosnsasosonnsvucegnanscoensassecsuassdeenaanscnsessscvneansueonsnbdvovsQsUveneanscondsasdonassooneasguentsassveosssssvonsnsics 


McKiernan-Terry Drill Co 


Manufacturers of 


Rock Drills—Hammer Drills—Core Drills 
Pile Hammers—Atlas Jacks 


21 Park Row, New York 


Accuracy $i'ss 


Booklet 2122 
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DIAMOND 
CORE DRILLING 
Reliability 


SULLIVAN MACHINERY CO. 
126 S. Michigan Ave., Chicago 


AUUUESUUUDEDOOUGUOOEDOUOGDUNOGEOOUEEDOCEDDOGOODGONGEUONGOOONODOOOUAOESECDOGEGLUGOEDONONGOOGEELONOSEOUOEOOUOODOOUGDASEGONUOEOEOEONOCSOOOCONOOOCKOuCoOaOOcOAOOOOS: 


Shovels, Electric 
Marion Steam Shovel Co. 
Phovelins Machines 
Lake Superior Loader Co. 
Myers-Whaley Co. 
Shovels, Power 
Bucyrus Co. 
Thew Shovel Co. 
ports Steam 
Hoar Shovel Agency 
Shovels, Steam, Gas and 
Electri 


ie 
Marion Steam Shovel Co. 
Osgood Co. 


Co. | Thew Shovel Co. 


Skips 

Allis Chalmers Mfg. Co. 
Traylor Engrg. & Mfg. ve. 
Skip Hoists 

Jeffrey Mfg. Co., The 
Smelters 

American Smeltg. & Rfg. 


Co. 
Amer. Zinc, Lead & Smltg. 


Co, 
Balbach Smeltg. & Rfg. Co. 
Grasselli Chemical Wo. 
Illinois Zine Co. 
International Smelting Co. 
Matthiessen & Hegeler Zinc 


Co. 
Nichols Copper Co. 
United States Smitg., 
Mining Ca 
Solderless Connectors 
Frankel Connector Co. 
Solders 
United States Smltg., Ref. & 
U. S. Smitg., Rig. & Mng. 
Co. 
Spouts, Magnetic 
Dings Magnetic Sep. Co. 


Steam Specialties 
Crane Co. 

Steel, Drill 
Colonial Steel Co. 
Ingersoll-Rand Co. 
Milne & Co., A. 
Steel, High Speed 
Colonial Steel Co. 


Steel, Hollow & Solid 
Colonial Steel Co. 
Steel, Structural 
Blaw-Knox Co. 


Steel, Tool : 
Colonial Steel Co. 


Stokers, Mechanical 
one Elec. & Mfg. 


oO. 
Strands, Stone Sawing 
Moon Co,, Geo. C. 


Stretchers 
—— Improved Stretcher 


& 


oO. 

Sulphur Removal Ap- 
paratus 

Permutit Co. 


Switchboards 

Allis-Chalmers Mfg. Co. 
General Electric Co. 
Hendrie & Bolthoff M. & 8. 


Co. 
ee Elec. & Mfg. 
0. 


Switchboards, Telephone 
Stromberg-Carlson Telep. 
Mfg. Co 


Tanks, Steel 
Bartlett-Hayward Co. 


ay 
ne melter Sup 0. 
National Tank & oe Co. 
Pacific Tank & Pipe Co. 
Tapes, Measuring 

Lufkin Rule Co. 


Svocoranveenunenvanenenvenenennnncneoennennngeningy 


Telephones, Mine 

Electric Service Supplies Co. 

Stromberg-Carlson Telep. 
Mfg. Co. 


— _fnwee & Testing 


Tyler Co. w. S. 


Thickeners 
Dorr Co., The 


Threaders and om, Pipe 
Armstrong Mfg. Co. 
Timbers, Steel Shaft 
American dge Co. 


Tin 
United Amer. Metals Corp. 
Yuba Mfg. Co. 


Tractors 

Holt Mfg. Co. 

Yuba Mfg. Co. 

Tramways, Wire Rope, 
Aeria 

Broderick & Bascom Rope Co. 

Hazard Mfg. Co. 

Leschen & Sons Rope Co., A 

Riblet Tramway Co. 

KoeDlings Suns Co., 


Transformers, Electric 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
ne Elec. & Mfg. 


Transmission Machinery 
Medart Patent Pulley Co. 


Trolley Line, Material 

— Service Supplies 
a. 

General Electric Co. 

Ohio Brass Co. 


vonn 


Tungsten 
Hardy & Ruperti, Inc., Chas. 


Turbines, Hydraulic 
Allis-Chalmers Mfg. Co. 


| Leffel & Co., James 


Smith & Co., S. Morgan 
en Elec. & Mfg. 
o. 


Turbines, Steam 
Allis-Chalmers Mfg. Co. 
be Sam Steam Turbine 


0. 
General Electric Co. 
— Elec. & Mfg. 
0. 


Turbines, Water 
Allis-Chalmers Mfg. Co. 


Turbines, Hydraulic 
Leffel & Co., James 

| Valves 

Crane Co., The 
Jenkins Bros. 
Lunkenheimer Co. 
Ohio Brass Co. 
Whitcomb Co., Geo. D. 


Valves, Check 
Lunkenheimer Co. 
Valves, Gate 

Crane Co., The 

Smith Co., S. Morgan 


Valves, Globe 
Lunkenheimer Co. 
Valves, Blow-Off 
Lunkenheimer Co. 
Valves, Non-Return 
Lunkenheimer Co. 
Valves, Pop Safety 
Lunkenheimer Co. 


Valves, Pump 
Jenkins Bros. 

Valves, Rubber Pump 
Goodrich Rubber Co. 
Valves, Throttle 
Knox Mfg. Co. 

| Lunkenheimer Co. 





WE LOOK 


Pittsburgh, Pa. 
Phone Walnut 83 
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“WEARFLEX” GLOVES 


We build a glove to suit the needs of mining, mill- 
ing and smelting operation. Let us figure on your glove 
requirements. 


The McAdoo-Akron Co., Akron, Ohio 


Vol. 110, No. 26 


Water Columns 

Lunkenheimer Co. 

Water Rectification 

Permutit Co. 

Water Softeners 

Permutit Co 

Water Softening & Purify-- 
ing Apparatus 

Permutit Co. 

Scaife & Sons Co., Wm. D:- 

Water Wheels 

Leffel Co., James 

Whistles 

Hendrie & Bolthoff Co. 

Lunkenheimer Co. 


Wheels and Axles, Car 
Watt Mining Car Wheel Co- 
Wheels, Car 
Watt Mining Car Wheel Co-. 
Wire Cloth 
Ludlow-Saylor Wire Co. 
_ + oi w. Ss. 
e. pper 
Anaconda Copper Mfg. Co:. 
Wire, Flat, Round and 
Special ——. 
Moon & Co., Geo 
Roebling’s Sons Co., John A. 
Wire, Insulated 
Amer. Steel & Wire Co. 
General Electric Co. 
code Se Co. 
azar g. 
Roebling’s Sons Co., John A\ 
Stromberg-Carlson Telep. 
Mfg. Co. 
Wire, M 
Strotbere Carlson Tel. Mfg: 
0 


Wire Rope Fittings 

Amer. Steel & Wire Co. 
Hazard Mfg, Co. 

Moon Co., Geo. C. 
Roebling’s Sons Co., John & 
Waterbury Co. 


Wire Rope Slings 

Amer. Steel & Wire Co. 
Hazard Mfg. Co. 

Moon Co., Geo. C. 
Roebling’s Sons Co., John & 
Waterbury Co. 

Wire Welding 

Roebling’s Sone Co.. John & 


Wood Borers 
Ingersoll-Rand Co. 


Wood Preservative 
(See “Creosote’’) 

Wrenches 

Green, Tweed & — 


Wrenches, Alligato 
Roebling’s Sons Co., John A 


Zine 
American Metal Co. 


; American Smltg. & Refg. Co- 


Amer. Zinc, Lead & Smite. 


Co. 
Grasselli Chemical Co. 
New Jersey Zinc Co. 
United Amer. Metals Corp 


Zine Dust 

American Metal Co. 
American Smltg. & Rfg. Co 
American Zinc & Chem. Co.. 
Bartlesville Zine Co. 
Grasselli Chemical Co. 

New Jersey Zinc Co. 


Zine Oxide 

American Metal Co. 
American Zine & Chem. Co. 
Bartlesville Zine Co. 


Zine, Sheet 


flinois Zine Co. 


Matthiessen-Hegler Zinc Co 


Zine Stripes 
New Jersey Zine Co. 
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INTO THE EARTH 
by using diamond core drills 


We test coal and ore lands, foundations for 
dams, bridges, etc. in any part of America 


Pennsylvania Drilling Company 


1812 West Carson St. 


2623 Whitehall Bldg. 
New York 
Phone Whitehall 1686¢ 
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“Getting it from heseiees there” is 


the whole problem. You no longer 
think in terms of teams and wagons— 
(slow moving, and costly)—nor of 
trachd==(ue speed but lacking trac- 
tion for emergencies)—but you do re- 
call the transportation lessons of the 
war and how “Caterpillar” Tractors 
met the severest requirements of 
Military transportation. Write for 
complete facts. 


The HOLT Manufacturing Company 


Secale Illinois 


Spokane, Wash.; New York Office, 50 Church St. 
Factories at Stockton, Cal. and Peoria, Ill. 


- 


New York City 
Has Purchased 


50 “Caterpillar” 
Tractors. 
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Blaw Speedster Buckets 


Efficient rehandling arrangements at 
your unloading platform and storage 
bins—absolute assurance that cars will 
be unloaded on time and that no delay 
will occur in the transferring of mate- 
rials throughout the plant—result in a 
machine-like operation of your entire 
organization and consequent increased 
production. 

Blaw Speedster Buckets are built to re- 
handle materials with speed, and can 
be furnished for your present or con- 
templated crane or hoisting equipment. 


Write for particulars. 


BLAW®KNOX 
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Saving $1700.00 in 25 days 


Here’s an example of how machine operation reduc:s 
labor costs of mucking. 


In driving a rock drift 15 feet wide and 9 feet high in 
one of the mines of the U. S. Steel Corporation, mechani- 
cal shoveling saved $1700.00 in 25 days over hand shov- 
eling. This. is not a guess but an accurate record taken 
from the files of the company. 


The shovel that made this result possible was a 


HOAR UNDERGROUND SHOVEL 


Write today for complete data. Learn how you can 
reduce your mucking costs and increase profits. 


Hoar Shovel Agency, Inc. 


Virginia, Minnesota 
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The Glad Hand 


We are pleased to see 
sO many _ customers 
holding out a welcome 
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It proves our tested 
Carbons are making 
friends. Give them a 
trial when you are 
again in the market. 
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our expense for 


particulars 
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Playihg Safe With a 
Dings.Magnetic Pulley 





The Iron Cap Copper Company, at 
Copper, Hill, Arizona, is only one of 
the mahy.mining companies. who 


know*that Dings Magnetic Pulleys i \ 
are a paying investment. f i 
The accompanying illustrations ti 
show: first, the over size from the i 
trommel going onto a belt conveyor; : a 
second, the head end of the same 865 
conveyor with its Dings Magnetic oh 
Pulley and third, the tramp-iron- HY 
free copper ore discharge from the hye 
belt entering the secondary crusher. i 

ri) Bs 
Dings Magnetic Pulleys are correct ay 
electrically and mechanically and at 


they are good for a life time service. 






Catalog sent on request. 


So 


MAGNETIC SEPARATOR CO. 


NEW YORK DENVER Su DETROIT RICHMOND 
52 Vanderbilt Ave. 1718 California Street ©& =). 18 Columbia St., West 1907 Main Street 








THE OPERATION—Material is 
dumped into the hopper, thence onto 
the belt, .borne to. a tripper in the 
loading machine, weighed and trans- 
ferred to a smaller belt which feeds 
the material to the freight car. The 
loading machine, on tracks, moves 
from car to car. 


_ Goodrich 
“Longlife” 


Conveyor Belts 


TRADE MARK 








ENGINEERING AND MINING JOURNAL Vol. 110, No. 26 


What Marvels this 
Belt Has Made Possible! 


ANCY, for a moment, a single man sitting in a 
tower loading, by the manipulation of a few 
levers, along chain of freight cars—not only loading 
but actually weighing the material in one operation! 


What dreamer a score years back would have had 
the temerity to advance such a possibility? And yet, 
today the conveyor belt, plus electricity, plus steel, 
makes the transfer of bulk materials from vessel to 
freight cars an actuality. By this method a gondola 
has been loaded in six minutes, and a box car in ten! 


Inspiring as these installations are, the true wonder 
comes in how the belts survive so long. The truth 
of the matter is most of them don’t—that’s why men 
who have advanced the cause of engineering prog- 
ress specify Goodrich “Longlife” Conveyor Belts. 


“Longlife” today holds the world’s record for ton- 
nage conveyed at low cost—7,313,400 tons! On the 
strength of this, and other wonderful achievements, 
“Longlife” today is a belting standard in thirty-three 
countries. For conveyor problems, simple or com- 
plex, consult Goodrich. 


THE B. F. GOODRICH RUBBER COMPANY 
cAkron, Ohio 





















